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EXECUTIVE SUMMARY 
 
This project report identifies the h igh crash locations on the Inters tate, US, and State highway 
systems in the state of Arkansas. High crash lo cations can be defined as any highway location 
which has a higher frequency of crashes com pared to other roadway locations due to local 
factors including factors such as  driver behav ior, traffic, geom etric and control conditions, etc. 
There are eight Interstate, nine teen US, and two hundred and th irty nine State highways in 
Arkansas and all were considered in identifying the high crash locations.  
 
Literature review was conducted on the differe nt m ethods and based on the literature review 
three methods were selected for the identification and ranking of high crash locations. Three year 
crash data, 2004 to 2006 was analyzed and the Em pirical Bayes’, Crash Rate, and Equivalent  
Property D amage Onl y m ethods were selected to identify the high crash locations. These 
methods were found to be apt as they involved parameters like the Annual Average Daily Traffic, 
crash frequency and severity. The E mpirical Bayes’ method was found to be advantageous as it  
takes into c onsideration the ef fects of  random variation in events. T he Equivalent Property 
Damage Only m ethod was useful as it weighted the different characteristics of a crash. The  
highway segm ents were ranked using the m odified sum -of-the-rank m ethod. Results revealed 
that the chosen methods yielded good results.  The modified sum-of-the-ranks method was found 
better in approach than the sum -of-the-ranks m ethod as the tim e taken for the process of 
analyzing was short and yielded the desired results. 
 
This report identif ies the highway segments with high frequency and severity of crashes. It was 
observed that m ost of the cras hes were on undivided sections of the highways on US and State 
highway networks. The frequency of crashe s was higher when highways pass through the 
vicinity of major cities pointing to  heavy vehicular m ovement as one of  the reas ons for higher 
frequency of crashes.  
 
This report identifies the high crash locations on  the three highway networks. Each m ile on the  
three networks was analyzed and top 100 segm ents for interstate highways and top 500  
segments were identif ied f or the  US and Sta te highway networks. These “top” m ile segm ents 
were further investigated and continuous m iles of highwa y segm ents were identified as high 
crash locations. Among the interstate highway ne twork, certain locations can be ter med as high 
crash locations. On I-30, the m ile segments from 114 to 143 have higher frequency of crashes. 
On I-40, the m ile segm ents fr om 126 to 155, and 272  to 285 were found to be high crash 
locations. Most of  the  inte rstate highways had a series of high crash locations. For the U S 
highway network, routes 62, 63, 65, 67, and 71 had hi gh frequency of crashes. The analysis of 
the State highway network system  found that rout es such as routes 5, 7, 10 and 16 had high 
frequency of crashes.  
 
The high crash locations have higher AADT’s but  it is not always necessary that higher AADT’s 
would lead to higher frequency of crashes. On  I-40, m ile segments 161 and 162 have sim ilar 
AADT’s compared to so me of the m ile segments from 126 to 155 and 272 to 284, but higher  
frequency of crashes were not observed in se gments 161 a nd 162. Si milarly, other routes also 
have certain mile segments whose AADT is similar/higher than the AADT of the identified high 
crash segments. Hence, it is can be stated that AADT is not the on ly factor which can be related 
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to high crash locations. A future report will iden tify the causes of crashes and propose rem edial 
measures to m inimize the num ber of fatalitie s and severity of crashes as well as propose 
measures to reduce the frequency of crashes.  
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GLOSSARY 
 
Table 1. List of Acronyms 

Terms Description /Definition 
AADT Annual Average Daily Traffic 

Begin LM Distance from the start of the starting section of the analysis segment in 
miles 

CDA Crash density 
CPI Crash Probability Index 
CR Crash rate method 
CRPP Crash rate based on population 
CRVV Crash rate based on vehicular volumes 
DES Detailed Engineering Study 
EB Empirical Bayes method 

End LM Distance from the start of the ending section of the analysis segment in 
miles  

EPDO, EP Equivalent Property Damage Only 
Fatal Total number of fatalities 
HCS High Crash Segments 
MSR Modified sum-of-ranks method 
RSI Relative Severity Index 
S1 Three year count of crashes involving fatalities 
S2 Three year count of crashes involving incapacitating injuries 
S3 Three year count of crashes involving moderate injury 
S4 Three year count of crashes involving complaint of pain 
S5 Three year count of crashes involving property damage only 
Section End Indicates the ending section of the one mile long analysis segment  
Section Start Indicates the starting section of the one mile long analysis segment 
SI Severity index 
SPF Safety performance function 
SR Sum -of-ranks method 
SWiP Site With Promise 
Total Three year count of crashes 
VMT Vehicle miles traveled  
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I. INTRODUCTION 
In modern day society, traveling has become a common trait in day-to-day life of people. People 
get to work in the morning and return in the evening. This traveling process uses different modes 
of transportation which involves possibility of a crash. Crashes cause loss of life and property. In 
the US alone, a person dies in  a vehicle crash every 13 m inutes and in 2006, 41,059 fatalities 
occurred and the num ber of people injured was 2.49 m illion (NHTSA, 2007). This is a m ajor 
concern for transportation engineers and Departments of Transportation all over the US. Figure 1 
presents crash statistics for Arkansas, the US aver age and the state with statistics th at are lowest 
in the US. Figure 1  also shows the f atalities per million VMT and the fatality rate p er 100,000 
population in Arkansas from 2004 to 2007 and the comparison with the national average.  
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Figure 1. Comparison of Fatalities/100 million VMT, Fatalities/10^5 population for 
Arkansas, US and State (which had the lowest rates) 

 
From Figure 1 it can be inferred that for the recen t years the fatalities/100 million VMT is much 
higher in the state of Arkansas when com pared to the national average. Also, the fatalities/10^5 
population for Arkansas is three times the value of the state wi th the lowest fatalities/10^5 
population and this value for Arkansas is nearly 1.5 tim es the value for the US. Finally, Figure 1 
illustrates th at in Arkan sas the f requency of  cr ashes is hig her than the  average  f requency of  
crashes in the entire U S. W hen compared to o ther s tates in term s of num ber of fatalities, the 
number of fatalities in Arkans as increased from 1994 to 2007, from 609 to 650, a n increase of 
6.73% and Arkansas ranked 18 th in terms of difference between the number of fatalities between 
the years. Montana stood first w ith an increase of 37.13% a nd District of Colum bia was ranked 
51st (last) w ith a decrease of 36.23%. W hen c ompared to other states in term s of num ber of 
fatalities for 2007, Arkansas ranked 24 th with  6 50 f atalities, Calif ornia ranked at the top with 
3974 fatalities and DC ranked last with 44 fatalities for 2007. When compared to other states and 
ranked in terms of fatality rates per VMT traveled betw een 1994 and 2007, Arkansas stood 20 th 
with a decrease in rate by 19.67%. (FARS, 2009 ) This quantitatively indicates the high num ber 
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of fatalities and crashes which occur on Arkansas  highways and a detailed study is required to 
identify these high crash locations.  
 
In addition to the lost of lives, roadside cr ashes cost society $80 bi llion per year (RSFRSG, 
2007). The economic costs to society in m edical expenses, worker losses, property dam age, and 
emergency services co mpound the personal tragedies  res ulting fr om highway f atalities and 
crashes. W ith crash rates in Arkansas higher than the national averag e, this project aim s at 
identifying the hazardou s locations on Intersta te, US, and State highway  routes, th e three m ain 
highway systems for any state. This report summ arizes the m ethods used for the evaluation of 
the process of identifica tion, and the benefits and the insuffici encies of various m ethods used in 
identifying these hazardous locations on the highway networks.  

I. 1. Hazardous Road Location 
A hazardous road location is any  site at which th e s ite-specific expected num ber of crash es is  
higher than sim ilar sites due to the local risk factors present at  the site (Elvik, 1988). Any road 
location can be identified as hazard ous in term s of the expected number of crashes which m ay 
occur rather than the recorded number of crashes which have prev iously occurred. Therefore, an 
unusually high recorded number of crashes may not necessarily indicate a high expected number 
of crashes but may be the result of random  variation. The random variation is taken into account 
while identifying hazardous locations based on expected number and recorded number of crashes.  

II. REVIEW OF RANKING METHODS 
There are m any different m ethods for identifyi ng high crash hazardou s locations. In order to  
decide which m ethod would be best for evaluati ng the Arkansas highway system s an extensive 
literature review was conducted with a focus on methods that took into account fatalities, serious 
injuries, and total crash counts on highway systems. In the following, the finding of this literature 
review, including a brief descript ion of the m ethods and the bene fits and insufficiencies are 
described.  

II.1. Spot Map Method 
The spot map method shows clusters of crashes vi sually on a map. The map is then examined to 
find areas of high numbers of crashes to be classified as high risk areas. 

Benefits 

This method makes identifying high crash locations  very quick and sim ple. To determ ine high-
crash locations, the crashes are located on a map and clustered areas can be seen. This m ethod is 
good for smaller number of crash locations. 

Insufficiencies 

The spot map m ethod is a rough estim ate and does not provide a list or  ranking of high crash 
locations. It is unable to display larger high crash location s because h igh crash lo cations are 
found visually and many crashes may overlap one another. 
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II.2. Crash Methods 
The crash m ethods evaluate the total num ber of crashes and rank them  by either frequency of 
crashes, density, or average daily traffic. These methods are often used as a prelim inary step to 
identify locations to be further analyzed.  

II.2.1.  Crash Frequency Method 

The crash frequency method ranks the number of crashes by crash frequency at a particular spot 
much like the spot map m ethod. The locations with a higher crash frequency than a  
predetermined rate are class ified as high cr ash locations and are singled out for further 
examination. This m ethod is prim arily used for ge nerating an ini tial list of high crash locations 
which is then further tested using other methods.  

Benefits 

This method makes identifying high crash locations very quick a nd simple. This method can be 
used with only one year’s data. The crash frequency method works well for locations with a high 
number of crashes where as other methods may require three or more years of data.  

Insufficiencies 

The crash frequency m ethod does not take into account crash severities , such as fatalities and /or 
serious crashes. This method ranks high-volum e locations as high-crash locations which cause 
some locations that are not high-crash locations to be looked at and further evaluated.  

II.2.2. Crash Density Method 

Much like the crash frequency method, the crash density method totals the number of crashes per 
mile for highway sections. A segment usually a mile of highway is defined as a continuous 
length of roadway where the characteristics stay the same. The road segments are then ranked 
and compared to a predetermined crash density. The segments that are over the predetermined 
amount are classified as high-crash locations to be further analyzed using other methods. 

Benefits 

This method is very quick and easy to use. It will  provide a list of road sections that can narrow  
down the focus of crash locations so that other m ethods can be applied to certain segm ents. This 
method is good for locations with a high volume of crashes. 

Insufficiencies 

This method does not take in to account crash severities, such as fatalities and/or serious crashes. 
Much like the crash frequency m ethod, the crash density method ranks high-volume locations as 
high-crash locations which m ay cause som e locatio ns tha t are no t hig h-crash loc ations to be  
looked at and further evaluated.  

II.2.3. Crash Rate Method 

This m ethod takes into  account th e total number of crashes, as well as the traf fic volum e, 
producing a rate. This rate is com pared with ot her sections of highway to help determ ine high-
crash locations. Crash rates are determined as follows (Powers, 2004): 

 
Crash rate = n(t)/q(t) ................................................................................................... (1) 
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where: 
 
n(t)  = the number of crashes at a location during a specified time t, and 
q(t)  = the traffic volume at the location during time t. 

 
When these  values  ar e calcu lated, they are g enerally sm all f ractions, so a m ultiplier of  one 
million or one hundred m illion is used to  cr eate a w hole num ber which provides better 
visualization and sim pler calcula tions. There are two different ty pes of crash rates which are 
generally computed, depending on whether the location being analyzed is a spot or a section. The 
equations used are explained in the following. Th e spot crash rate determ ines the num ber of 
crashes per million of vehicles entering a specific spot (intersection) (Powers, 2004): 
 

))(/()000,000,1)((2 VTARi = .....................................................................................  (2) 
 
where: 
 

Ri  = spot cras h rate expr essed in  cra shes per  m illion veh icles ente ring a  spot of 
highway,  

A  = total number of crashes during the duration of the study, 
T  = time period in days, and 
V = total average daily traffic entering and departing the intersection. 

 
The section rate divides a larger section of highw ay into smaller sections of varying length. This 
method takes into consideration length as w ell as volum e, and this varying length provides  
varying exposure to crashes. These results are  often in term s of the number of crashes per one  
hundred m illion veh icle m iles, however som etimes one m illion v ehicle m iles is u sed ins tead 
(Powers, 2004).  
 

))()(/()000,000,100)(( LVTARs = ..............................................................................(3) 
 
where: 
 

Rs  = section rate in crashes per hundred million vehicle miles, 
A  = total number of crashes during the duration of the study, 
V  = average annual daily traffic (AADT) on a section (vehicles per day), 
T  = period (days) for which crashes are counted, usually 365 days, and 
L  = length of section in miles. 

Benefits 

Since this method takes AADT into account, higher  crash rates are underst ood to be relative to 
traffic volume rather than simply the number of crashes which occur in a single location.  

Insufficiencies 

This method does not take into account crash severi ty such as fatalities a nd/or serious crashes. 
Since severity is not factored in the equation, the areas with higher traffic volum es and higher  
number of crashes may be classified as high-crash locations when they may not be. In this study, 
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Equation 2 was not considered and  Equation 3 was used and the length of the section considered 
was one mile. 

II.3. Frequency-Rate Method 
The frequency-rate method is a combination of three methods, the crash frequency, crash density, 
and crash rate method. Locations are considered high-crash areas if they have a higher rate than a 
predetermined crash frequency, crash density or  crash rate. The met hod first finds crash 
frequency and crash densities on a highway segm ent and then uses the crash rate to  reorder the 
final list. 

Benefits 

Much like the crash m ethods, the frequency-rate method is a very fast, easy to use m ethod that 
provides a list of high-crash lo cations. Deficiencies of the crash methods are m inimized, 
however not eliminated. 

Insufficiencies 

The frequency-rate m ethod provides a list of high- crash locations that are then evaluated using 
other methods. Sites that should be  investigated further might not be and sites that should not be  
investigated might be, causing ti me to be wasted. This m ethod does not take into account crash 
severity, such as fatalities and/or serious crashes.  

II.4. Quality Control Methods 
The quality control m ethods consider various highway categories to ra nk high crash locations. 
The method compares site crash frequencies, de nsities, or rates agains t predetermined average 
values for sites with similar characteristics.  

II.4.1 Number Quality Control Method 

The num ber quality control m ethod applies statistical  analysis to find a pa rticular crash site’s 
frequency/density and then com pares it with th e mean frequency/density for sim ilar sites. The 
number quality control m ethod is used on sites  where crash frequency and crash density are 
much greater than other sites across the region. Th e formula to find the critical crash rate at a 
roadway location is as follows (Stokes and Mutabazi, 1996): 
 

MM
F

kFF a
ac 2

1
++=  ................................................................................  (4) 

  
where: 

    
Fc  = critical rate for a particular location, 
Fa = average crash frequency/density for all road locations of like characteristics, 
k  = probability factor determ ined by the le vel of statistical s ignificance desired for 

Fc, and 
M = num ber of vehicles traversing particul ar road  section or number of vehicles 

entering a particular intersection during the analysis period. 
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Benefits 

The number quality control method utilizes a statistical test to refine the decision-making process 
involved in  determ ining a site’s hazardousn ess. W ith a site’s frequ ency/density found and 
compared to other crash sites with sim ilar averages, above average and at risk crash sites can be  
quickly determined. This method takes into account AADT. 

Insufficiencies 

This method is somewhat vague because the reasoning behind the use of the probability constant, 
k in the above equation is not clear. This m ethod also does not take into account crash severities 
such as fatalities and/or serious crashes. 
II.4.2. Rate Quality Control Method 

The rate qu ality control m ethod is used in th e identification of hazardous road location s by  
means of a statistical test whic h co mpares the traffic crash es rates for roadway segm ents and 
intersections with s imilar characteristics to determine if a site m ay have a highe r rate of  traffic 
crashes. The formula to find the critical crash rate at a roadway location is as follows (Stokes and 
Mutabazi, 1996): 
 

MM
RkRR a

ac 2
1

++=  .................................................................................. (5) 

 
where: 

  
Rc  = critica l ra te f or partic ular loc ation (crashes p er m illion vehicles or c rash per  

million vehicle-km), 
Ra  = average crashes rate for all road  loca tions o f like cha racteristics (cr ashes pe r 

million vehicles or million vehicle-km), 
k  = probability factor determ ined to be th e level of statistical significance desired 

for Rc, and 
M  = number of  vehicles tr aversing particular road section (m illions of  vehicle-km) 

or number of vehicles entering particular intersection (millions of vehicles) during 
the analysis period. 

Benefits 

The rate quality control m ethod u tilizes a statistical te st to refine the decision-m aking process 
involved in determ ining a site’s hazardousness. Crash sites that are f ound to have higher crash 
frequencies are easily singled out for further examination. Also, it takes into account AADT. 

Insufficiencies 

Similar to the number quality control, the rate quality control method is somewhat vague because 
the reasoning behind the use of the probability constant, k, in the above equation is not clear. 
Also, this m ethod doe s not take into accoun t cras h sev erity, such as fa talities and/or seriou s 
crashes. 
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II.5. Crash Severity Methods 
The crash severity m ethods use a variety of different factors to incorporate rankings such as 
frequency, density, and/or severity. Crashes and in juries that are m ore severe are given higher 
relative weight than those judged less severe. T his method allows agencies to devote m ore of 
their safety resources to locations with a greater potential for injury or loss of life. 

II.5.1. Equivalent Property-Damage-Only (EPDO) Method 

The equivalent property-dam age-only method assigns weights to a crash based on its severity. 
For example, a crash th at resulted in a fatality is weighted much higher than a crash that only 
resulted in vehicle damage. The severity index is calculated using (Campbell and Knapp, 2005): 

 
TPCWBWAWKWSI CBAK /][ ++++=  .....................................................  (6) 

where: 
  

SI  = Severity index for the site, 
W  = the respective weight coefficients, 
K  = frequency of fatal crashes at the site, 
A  = crash frequency involving A-type injuries at the site, 
B  = crash frequency involving B-type injuries at the site, 
C  = crash frequency involving C-type injuries at the site, 
P  = frequency of PDO crashes at the site, and 
T  = total crashes at the site. 

 
The EPDO index is calculated using: 

 
EPDO Index = PCWBWAWKW CBAK ++++  .............................................. (7) 

 
The EPDO rate is calculated using: 

 
EPDO Rate = [EPDO Index * 106 or 108] / [(Exposure per day) * Days]......(8) 

Benefits 

This method assigns weights to each  crash based on severity. The result is  a better in dication of 
the hazardousness of a highway segm ent, not base d solely on the quantit y of crashes but taking 
into account other important variables such as type of injuries. 

Insufficiencies 

Traffic volum e is not taken into account when  using this m ethod. Also, this m ethod requires 
more data than is often provide d. The weight of a specific cr ash is subjective and is not a 
measurable quantity. They are, therefore, subject to fluctuation.  

II.5.2. Relative Severity Index (RSI) Method 

Much like the EPDO method, the re lative severity index (RSI) method incorporates the am ount 
of damage done at the crash site. Along with the comprehensive cost of the crashes,  the severity 
of the crash is also fact ored in. This m ethod is typically used for further evaluation of sites that 
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have already been found to be hi gh crash locations by other m ethods. RSI value for the site is  
computed as (Al-Masaeid, 1997): 

 
)/(][ PCBAKPCCCBCACKCRSI PCBAK ++++++++=  ..................  (9) 

where: 
 
RSI  = Relative Severity Index for the site, 
C  = the average comprehensive cost per crash for a crash of severity level “i” from 

K through P, 
K  = frequency of fatal crashes at the site, 
A  = crash frequency involving A-type injuries at the site, 
B  = crash frequency involving B-type injuries at the site, 
C  = crash frequency involving C-type injuries at the site, and 
P  = frequency of PDO crashes at the site. 
 

Benefits 

The RSI m ethod factors the num ber of fatalities and other serious or pr operty damage crashes 
into the analysis. It also incorporates the info rmation collected about th e cost of crashes to 
individuals and society. This m ethod assign s a  weight to e ach of th e s everities so  the ag ency 
evaluating can put strong emphasis on certain types of crashes. 

Insufficiencies 

Traffic volume is not used in the RSI m ethod, and like the EPDO method, the RSI m ethod uses 
weights that are subject to error. Also, m ore da ta about each individual cr ash that is often not  
provided must be found. If the crash frequency is sm all, the more severe cr ashes that control the 
results show a high RSI value that m ight be ca used by other factors unrelated to the highway 
conditions. 

II.6. Index Methods 
The index methods combine other methods previously discussed into a si ngle method. It applies 
different weights to factors, and then adds the factors together to rank high crash locations. 

II.6.1.Weighted Rank Method 

The weighted rank method uses some of the othe r methods in calculating an index for each road 
segment. This m ethod uses up to five different indicators, including, bu t not lim ited to crash 
frequency, crash density, crash seve rity, and/or num ber of lanes. A weight is then assigned to 
each of the indicators and they are then added together.  

Benefits 

The indicators used an d their weighted rank s are able to be chosen based on the item s of 
importance in a particular study. T he com bination of different indicators m ay significantly 
reduce errors in calculations. Th e benefit to this m ethod is that the agency evaluating the crash 
site can choose which factors are most important for them. 
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Insufficiencies 

This method is highly subjective if not thoroughly researched. So me factors may be chosen and 
assigned weighted values that could cause som e sites to be c lassified a h igh-crash location that 
are not and some sites that are high-crash location not to be looked at. The weighted rank method 
requires more effort and time to produce results. 
II.6.2. Crash Probability Index (CPI) Method 

The crash p robability in dex m ethod is m uch like the weig hted rank method. It co mbines the 
results from other m ethods such as the crash frequency, crash density, crash rate, and severity. 
The CPI m ethod applies weights to each of the fact ors to reflect the agency’s prio rities. When 
any factor is below the average, it is given pe nalty points. The penalty points are added up and 
the segments with the highest amount are classified as high-crash locations. 

Benefits 

The combination of using results from different methods reduces the misleading results for high 
and low volume sites, while also including severit y. By applying different weights one is able to 
choose important individual factors.  

Insufficiencies 

This method takes m ore time and data than othe r methods. The weights th at are applied to the 
factors are highly subjective and can lead to am biguous results. Also the assigning of penalty 
points can be highly subjective. 
II.6.3. Iowa Method 

Almost identical to the CPI m ethod, the Iowa me thod uses three ranking lists that are com bined 
into a single ranked list. The th ree lists are frequency rank, ra te rank, and severity rank. The 
severity rank is based o n value loss  at the site where the highest severity (fatality) is assigned a 
high dollar amount and lower severities (minor injuries) are assigned a low dollar amount.  

Benefits 

Just like the CPI m ethod, the com bination of us ing results from  different methods reduces the 
misleading results for high and low  volum e sites,  while also including severity. B y applying 
different weights one is able to choose important individual factors. 

Insufficiencies 

This method takes m ore time and data than othe r methods. The weights th at are applied to the 
factors are highly subjective and can lead to ambiguous results. The assigning of dollar am ounts 
for crash severity can also be very subjective. 

II.7. Bayes Methods 
The Bayes m ethod addresses two issues with estimation. For each ro ad segm ent, the norm al 
expected number of crashes is estimated by means of a Safety Performance Function (SPF). This 
can then b e com bined with reco rds of crashes  for each site yielding an estim ate of the site-
specific expected num ber of future crashes, al lowing researchers to id entify hazardous road 
locations in the future. 



 

- 10 -  

II.7.1. Hierarchical Bayes 

This m ethod ranks seg ments of hi ghway by taki ng in to account the num ber of crashes, th e 
number of fatalities, and the number of severe and minor casualties. This is performed by using a 
three variable poisson distributi on that allows covariance between  the variables. Also a co st 
function is set up for the severity of the crashe s. A higher number is designated for more severe 
crashes. 

Benefits 

Like the index m ethods, the com bination of us ing results from  different m ethods reduces the 
misleading results for high and low volum e s ites while al so i ncluding se verity. By applying 
different weights one is able to choose im portant individual factors. The use of Bayesian 
estimation values can overcome the problem of random variation in crash counts.  

Insufficiencies 

This method takes m ore time and data than othe r methods. The weights th at are applied to the 
factors are highly subjective and can lead to ambiguous results. The assigning of dollar am ounts 
for crash severity can also be very subjective. 
II.7.2. Empirical Bayes (EB) Method 

The Em pirical Bayes m ethod addresses two pr oblems of safety estim ation. For each road  
location, the normal, expected number of crashes is estimated by means of a safety perform ance 
function. This can then be combined with the crashes record for each site, yielding an estimate of 
the site-specific expected num ber of crashes.  T his app roach to the id entification o f hazardous 
road locations utilizes all information that provides clues to traffic safety.  

Benefits 

The EB m ethod can use data older than 2- to 3- years. It can also estim ate high crash locations 
with 2- to 3- years of crashes data and it corrects for the regression-to-mean bias. The increase in 
precision is important when the usual estim ate is too imprecise to be useful. The elim ination of 
the regression to m ean bias is important whenever the cras h history of the entity is connected  
with the reason its safety is estim ated. The theory of the EB m ethod is well developed. It is now  
used in the  Intera ctive Highway Saf ety Design Model (IHSDM) and the Comprehensive 
Highway Safety Improvement Model (CHSIM).  

Insufficiencies 

The primary disadvantage of the EB method is that the SPF is estimated using an aggregate crash 
data for m ore than a year, i.e ., crash frequency for three years per roadway segm ent. Hence, to 
accurately apply this SPF model, the units of crash frequencies per three years per roadway 
segment need to be m aintained, i.e.,  annual cras h data cann ot be used in place of three years 
aggregated data without re-estimating the SPF model.  
 
III. LITERATURE REVIEW 
Several app roaches h ave been used  to iden tify high crash locations and to rank them . Thes e 
approaches have been applied to highway segm ents as well as inte rsections. To nam e a f ew, 
models such as the Crash Severity Model, Equi valent Property Damage Only and the Em pirical 
Bayes’ Method have contributed to these approaches. Reviews of these methods are presented in 
this section. 
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In Iowa (2007) three ranking lists  to identify the high crash locations were generated. The three 
ranking lists were frequency rank, rate rank, and severity rank and the link-node system was used 
to rank these sites. The following procedure was used  to ran k the site s. Initially three different 
types of sites were def ined , a) inte rsections which include all road- to-road intersections, except 
complex interchanges, interchange sites and ramp terminals, b) links included section of road 
between intersections, c) nodes in cluded all types of intersections , grade separations, bridges, 
turnings which include 90 degree turn, etc. After each of the sites was categorized into one of the 
above sites, a frequency rank was assigned to each site. Later, a value for ra nk was generated in 
descending order. A crash rate ranking was then  assigned to each site. T he three ran kings from 
the above stages were summ ed to c reate a com posite rank factor, sorted in ascending order to 
assign a composite rank.  
 
Hauer (1996) revised the procedure for identif ication of b lack spo ts to  se lect sites  to im prove 
safety. The old approach had perform ed to only identify the black spots  in an irregu lar manner 
where the overall costs of i mplementation was high, certain locations which needed less priority 
was also given much importance leading to tedious and not economical projects. To identify high 
crash locations, a study was c onducted which  had the  f ollowing thre e steps , a)  to iden tify 
locations where remedial action is cost effectiv e, b) recognize and rect ify locations  which are 
geometrically deficient, and c) identify locations which are more hazardous to users. The task of  
improving the sites had two stages; one being iden tification and the o ther to perform a detailed 
safety analysis. The result showed that the identification of sites with promise was better if more 
attention was given to spot clusters and when information was well extracted from entire crashes 
history of a site, rather than us ing data of last few years. Haue r ( 1996) al so st ated t hat t he 
identification of hazard ous locations was done accu rately by many methods but there was little 
work done in performing a detailed safety analysis. 
 
Elvik (2006) presented a new approach for crashes analysis of hazardous road locations where in 
old approach the im portance of use of statistica l tests was n eglected. The main objective was to  
develop an improved criterion to determine the actual high crash locations. During the first stage 
of analysis, the sea rch pattern in c rashes data w as carried o ut using s tatistical tests. An overall 
review of the first stage displayed the crashes pattern during night time on a wet road  surface. It 
also suggested that m any local risk factors such  as amount of pedestrian  traffic, surface friction 
conditions, and obstructions of view  were significant. Then hazardous and safe sites were paired  
up from the data obtain ed in a cras hes prediction model. For each pair, inspection of the local 
risk factors was analyzed. A criterion was proposed  to draw a conclusion from  crashes analysis 
and risk factors at dang erous road location s. To distingu ish the hazardo us locations  four cases  
were used. In all of these cases a hypothese s was generated and test ed, depending on crashes 
characteristic and risk f actors involved. The Em pirical Bayes’ m ethod was also used for the 
analysis and the results were satisfying. The stu dy also suggested that the identified high crash 
locations need certain amount of planning for proposing a cost effective remedial measure. 
 
Hauer (2004) developed a procedure to detect the sites w here there is an increas e of m ean 
crashes frequency over tim e. The study was done  on a large tim e scale. The tw o types of 
increases that need to be detect ed were, a) steady but gradual sa fety deterioration, and b) sudden 
increase in m ean crashes frequency at an unknown time period. The procedure was applied to 
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many sites; these s ites were exam ined in deta il. The prim ary data for each site was the tim e 
series of crashes costs. The changes in traffic volume of each site formed the secondary data. The 
statistical significance tests were  performed for both the data. So ftware was developed for the 
analysis of significan ce tests. In th e analysis, the user should pre-define the nom inal level of 
significance. The nom inal level of significance can be judged using two considerations, a) sites 
which have an access of  performing a detailed ex amination, and b) sites which have a correctly 
identified marginal yield.  
 
Tarko and Kanodia’s (2004) objectiv e was to develop a crash pred iction model that was m ore 
accurate in identifying the haza rdous location s. The m ain objectiv e of the safety m anagement 
system thus developed was to prevent crashes as  well as  to reduce the risk faced by indiv idual 
road users. They proposed crash frequency index and crash cost index for identification of high 
crash locations. They believ ed th at crash co st index would incorporate in crash severity 
identification. They als o used the injury /fatal crashes which had weighted values. W hen the  
weighted values were added to the PDO it ga ve Equivalent Property Damage Only m ethod 
which also included crash severity . The tests showed that the highe r the value of index of crash 
frequency the higher the probabili ty of the site being a high cr ash location. Tim e period for the 
analysis was conside red as m ultiple of  one year to red uce the es timation bias caused by  
variations in crash frequency. Fi nally, resu lts stated th at it was difficult for bot h safet y and  
monetary management to be optimal and crash cost index was suggested as a better approach. 
 
Ivan (2004) presented a new approa ch for crash rate analysis wh ich highlights the lim itations of 
the classic approach in which a)  the crash incidence and traffic volume were considered to be 
linear, and b) rate of flow of traffic is cons tant throughout the analysis  period. He found that an 
exponential function instead of a linear function is a better pr edictor of crash frequency in 
Connecticut. Using param eters such as crash frequency and traffic volum e, non linear and the  
level of service not constant enabled the study to  better predict the crashes on highway locations. 
A model considering the effects of traffic volume contributed to the incidence of crashes in three 
ways, a) as number of trails exposed to the risk of experiencing a crash to occur, b) occurrence of 
collisions between vehicles increases as rate of flow increases, and c) particular traffic flow state 
predicts crashes as a factor of all the three qu antities. The study also concluded that it is ideal to 
use vehicles traveled per year for locating hazard ous locations. The effect of varying intensity of 
traffic flow can be ignored if the time period of study is more than a year.  
 
Kumar and Chin (2004) studied the crashes rates using data from 1980-1994 for 50 countries in 
the Asia-Pacific region out of which three ar e developed, four are industrialized and the 
remaining are under-developed countries. The study was carried out to show that the influence of 
socio-economic factors plays a v ital role for fata l crashes. The factors which were considered  
were a) size of the road networ k, which indicates the conflict poi nts, b) vehicular traffic which 
shows the move ment of traffic, c) econom ic growth, which shows the level of urbanization and  
industrialization, reflecting the changes in infrastructure of transport facilities, which in turn may 
lead to f atal crashes. Th e model used in this stu dy was negative b inomial. The re sults showed 
that socio-economic and infrastruc ture factors played a vital role  on fatal road crashes. It was 
also seen that the number of fatal crashes reduced with time. 
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Hauer et al. (2004) worked on how  best to rank the sites where safety can be im proved cost 
effectively. They used the followin g four step procedure to rank th e s ites the a) com pare th e 
performance of two ranking criteria  and apply both criteria to gene rate two rank ed lists of Site 
with Promise (SWiP), b) perform  a Detailed Engineering Study (DES) on those sites which are 
not common on both lists, c) the DES estim ates an ticipated costs and safety benefits of the 
projects, and d) the ranking criteria should lead to more cost beneficial projects. In this study five 
criteria were used to rank two SWiP’s for rural two lane road in mountainous terrain of Colorado. 
The five criteria were: a) exp ected crash es fr equency, b) severity we ighed expected crashes 
frequency, c) expected excess cr ashes frequency, d) expected severity-weighed excess crashes 
frequency, and e) excess crashes frequency. DES wa s performed to the top 22 sites to estim ate 
costs and safety benefits. Finally, they compared the resu lts of th e five criteria with  Empirical 
Bayes’ method and found that the severity-weight ed expected crashes frequency lead to m ore 
cost beneficial projects than the other four ranking criteria. 
 
Guerts et al. (2004) studied the crashes sites in  Flanders, B elgium to locate the black spots or  
dangerous crashes sites. In this study they id entified 1,014 crashes loca tions as dangerous. The 
study was done by using the data f or five years. A combination of weighted values, 1 for each 
light injury, 3 for each serious  injury, and 5  for each deadly injury was used to ran k and s elect 
the most dangerous cr ashes locations. The iden tification of black spo ts was rela ted to roadway  
segments of num bered roads of length of 100m,  and each intersectio n was assum ed to be a 
possible black spot. A com parative analysis was later m ade using Bayesian method. The results 
showed that the use of Bayesian method was a be tter approach to the hi storic count data for 
ranking of the crashes locations to be dangerous, as it overcame the problem of random variation. 
Finally, a sensitivity analysis was performed, which showed that the use of  weighted values not 
only had an im portant effect on identifying the num ber of crashes locations but also had an 
important effect on ranking of black spots. 
 
Pulugurtha et al. (2006) illustrate a new method to identify and rank high pedestrian crash zones. 
The crash data and street networ ks information for the Las Vegas m etropolitan areas were used 
to dem onstrate the m ethod. The crash concentrat ion m aps were prepared using the Kernel 
method (Kernel method is a class of algorithm s which are used for m apping the data) .A total of 
29 high pedestrian risk zones were identified, 22 of them being linear and 7 being circular zones. 
The sum-of-rank method and the crash score m ethod were used to identify the risk zones. The 
sum-of-rank method calculates single rank  value for each  zone. The sum -of-the rank method is 
expressed as: 
 

A VV PP[Rank (CD ) +Rank (CR ) + Rank (CR )]SR= 
3

 ………………………………..… (10) 

 
where: 
 

    CDA   = Crash density, 
    CRVV   = Crash rate based on vehicular volumes, and 
    CRPP  = Crash rate based on population. 
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The ranked list is prepared using the m ethods like crash density, crash ra te and crash frequency 
method. The ranks of each risk zon e were su mmed from each of the abo ve methods to obtain a 
composite rank. The weighed values were used in  the process. The crash score m ethod was also 
used to rank the high pedestrian crash zones. A normalized value was used to obtain score on 
each method (crash density, crash rate, and crash frequency). Results showed that the ranking of 
each zone was consistent when sum -of-rank method and crash sco re m ethods were used,  
reflecting the degree of robustnes s. Geographical Information System was used for the study of 
spatial patterns, reducing the subjectivity in the analysis process.  
 
Existing literature review indicat es that am ong the different m ethods used for identification of 
high crash locations, EB method has a better approach as it has th e ability to estimate high crash 
locations. T he use of EB m ethod would increase  the precision in evaluating the num ber of 
crashes. The weighted values were used depending upon severity to give a m uch clear 
distinguishing feature for the identification of the most dangerous crashes locations. The use of 
EPDO m ethod included crash severity  which had weighted values in the ana lysis, lead ing to 
more accurate ways of identifying crash locations. Based on the review, it was decided to use the 
Empirical B ayes’ (EB) m ethod, Equivalent Pr operty Dam age Only (EPDO) m ethod, and the 
Crash rate method as crash rate method takes into account the total number of crashes and traffic 
volume. The EPDO and crash rate  methods are proposed to eval uate the relationship between  
property damage and traffic. The s um-of-rank method yielded results for identifying risk zones 
as a single rank for each zone and summed to get a com posite rank, reflecting the degree of  
robustness. From  the literature  review, it was found that the ti me period was considered as 
multiples of one year as  it reduces the estimation bias caused by severa l crash f requencies. It is 
also proposed that the tim e peri od of study should be three ye ars as, a) it would reduce the 
estimation bias caused by variations in crash freq uency, and b) the effect of varying intensity of 
traffic flow can be ignored. 

IV. SELECTION OF RANKING METHODS 
All the m ethods presented in this report were found to ha ve benefits and insufficiencies and 
some were not chosen due to different reas ons. The m ethods were narrowed down to thre e 
methods to evaluate the highway sections. A pa ttern was observed in these m ethods, all of the 
methods either used the traffic volume or the amount of property damage at a particular segment. 
Many of the methods involved other steps and more th an just those two factors, but they at least 
used one or the other. This is why it was decided to choose the EPDO and Crate Rate methods as 
they deal with property  damage or traffic volume. These m ethods were compared to others, and 
in order to see the relationship between property damage only and traf fic, these methods were 
chosen. The EB m ethod was found to be m ore com plex to im plement but can incorporate  
different variables and therefore used. Based on the benefits and in sufficiencies described in the 
above sections, the Crash Rate Method, the EPDO Method, and the Em pirical Bayes (EB) 
Method were used. 
 
The crash rate m ethod was used b ecause it co mplements the EPDO m ethod. The crash  rate 
method takes into account the tota l number of crashes, as well as  the traffic volume, producing a 
rate. Th is r ate is com pared with o ther se ctions of the highway to help determ ine high-crash 
locations. Since this m ethod takes AADT into a ccount, higher crash rates are understood to be 
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relative to traf fic volu me, rather than sim ply the num ber of  crashes  which occur  in a  sing le 
location. 
 
The Equivalent Property-Dam age-Only has been used for a long ti me and is a very quick and 
easy way of identifying high crash locations. Th e EPDO Method assigns weights to a crash 
based on its severity. For example, if a crash had a severity of 1 it would have a higher multiplier 
assigned to  it than a crash with a severity of  2. The result is a bette r indic ation of  the 
hazardousness of a highway segm ent, not based sole ly on the quantity of crashes but taking in to 
account other important variables such as the type of injuries or damage. 
 
The EB method was used because it increases th e precision in evaluating the number of crashes. 
The increase in precis ion is important when the usual estimate is too imprecise to be useful. The 
EB method uses not only the crash severity but also the traffic volume. This method is becoming 
widely used and is a powerful tool for safety analysis of highway segm ents. The crash severity  
and traffic volum e were the two factors that n eeded to be evaluated to see if they ranked high-
crash locations differently. The EPDO and cr ash rate m ethods evaluated the two factors  
separately and the EB method takes both of the factors into account at once. 

V. IMPLEMENTION OF RANKING METHODS  
The three m ethods, the Crash Rate Method, th e EPDO Method and the Empirical Bayes (EB) 
Method were implemented on the Interstate, US, and State highway networks. In the following,  
the methods and their implemented is described. 

V.1. Crash Rate Method 
The crash rate determines the number of crashes per million vehicle miles of travel on a specif ic 
segment of the highway using Equation 3. 

V.2. Equivalent Property-Damage-Only Method 
The EPDO Method assigns weights to  a crash based on its severity . For example, a crash that 
resulted in a  fatality is weighted m uch higher than a crash  that only resulted in vehicle damage. 
To implement this method, a weight (W1) of 0.35 for crash severity 1, a weight (W2) of 0.25 for 
severity 2, a weight (W3) of 0.2 for severity 3, a weight (W 4) of 0.15 for severity 4, and a 
weight(W5) of 0.05 for a severity of 5 were assigned. The Severity Index was calculated using 
the following formula (Campbell and Knapp, 2005): 
 

A B C D E[W A + W B + W C + W D + W E]SI = 
T

  …… .................................(11) 

 
where: 
 

SI  = severity index for the site, 
W  = the respective weight coefficients, 
A  = crash frequency involving a crash severity 1 at the site, 
B = crash frequency involving a crash severity 2 at the site, 
C = crash frequency involving a crash severity 3 at the site, 
D = crash frequency involving a crash severity 4 at the site, 
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E = crash frequency involving a crash severity 5 at the site, and 
T  = total crashes at the site. 

 
The EPDO index was calculated as (Campbell and Knapp, 2005): 
 

EPDO Index = Total crashes * Severity Index ......................................(12) 
 
And the EPDO rate was calculated as (Campbell and Knapp, 2005): 
 

EPDO Rate = [EPDO Index * 106] / [(Exposure per day) * Days] .......(13) 
 
The exposure per day times days is termed as the exposure rate which is the total time in days 
during the analysis period which is equal to 1095 days (365*3). 

V.3. Empirical Bayes (EB) Method 
The EB m ethod uses the SPF which is a statistical function that relates the norm al, expected 
number of crashes to a set of explanatory variables. The average crashes at ‘similar sites’ and the 
variation around this average are,  therefore, brought into the EB procedure by the SPF. The SPF 
provides an estimate of the average crashes (m ile-year), as a  function of some trait values (e.g., 
ADT, lane width…) and other re gression parameters. The followi ng form for the SPF is listed 
for highways using multivariable regression method (Elvik, 1988):  

SPF AADT βα=  ..................................................................................................... (14) 
 
The weight given to the estim ated normal number of crashes for similar sites when combining it 
with the recorded num ber of crashes in order to  estimate the expected num ber of crashes for a 
particular site is indicated by α which is best estimated as (Elvik, 1988): 

ϕλ
α

/)(1
1

Y×+
=  .................................................................................. (15) 

 
where: 

λ   = the norm al, expected num ber of cr ashes as es timated by a safety perfor mance 
function, and 

Y = the number of years during which the crash count is materialized. 

There is sys tematic variation in the num ber of crashes whenever the variance exceeds the m ean 
value. This is usually ref erred to as the over di spersion. Over dispersion param eter is estimated 
per unit length for segments. Naturally, entities for which the crash frequency is not proportional 
to the ir len gth (e.g. in tersections or rail-h ighway grade crossing s) have an over dispersion 
parameter that is not estimated per unit length (Elvik, 1988). 
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 .......................................................................................(16) 
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where: 

ϕ  = over dispersion parameter, and 

μ  = the mean number of crashes. 

The best estimate of the expected number of crashes for a given site is expressed as (Elvik, 1988): 

rrE ⋅−+⋅= )1()/( αλαλ  .....................................................................(17) 
where: 

r  = the recorded number of crashes. 

The EB m ethod, for each road location estim ates the norm al expected num ber of crashes by 
using the safety perform ance funct ion. The SPF th en combined with the crash record for each 
site, y ields an estim ate of the site-specific expected num ber of cras hes. A road  location is 
considered hazardous if the site-specific expected number of crashes is substantially  higher than 
the normal expected number of crashes for similar sites. 

V.4. Modified Sum-of-Ranks Method 
The sum -of-ranks m ethod expressed as Equation 10 was modified to provide m ore consistent 
results that take the three different ranking methods (crash rate, EB and EPDO) into account. The 
modified sum-of-ranks method (MSR) utilizes the three methods in the calculatio n of a single 
rank value for each crash site. A ranked list is prepared for each of the selected methods and then 
these ranks for each crash site are summ ed to produce a new rank. The m odified sum-of-ranks 
method is expressed as: 
 

 MSR = Rank (EB) + Rank (EPDO) + Rank (CR)…………………………..… (18) 
 
The MSR i s better in approach than the SR m ethod as i t m akes the calculations faster yet 
yielding the sam e desired results. Exam ples of use of this m ethod are presented in the next 
section. 

VI. IDENTIFICATION OF HIGH CRASH LOCATIONS 
The EB, cr ash rate, and EPDO methods yielded very sim ilar results for the three highway 
systems. Although, the ranking of the top hazar dous segments were not exactly the sam e, the 
same mile segments were top ranked when the three methods were used. The EB method yields a 
hazardous index for a s egment that is above an average. If a num ber is not shown on the table,  
then the EB m ethod does not rate the highway se gment to be hazardou s. Each of t he methods 
performed well f or all the highway networks in Arkansas. The length of the highway, short or 
long, number of crashes and severity index, high or low, all showed sim ilar mile segments as the 
high crash locations. 
 
The EPDO m ethod ranks the highway segments  using the EPDO rate. The E PDO rate is  
calculated by dividing the EPDO i ndex by the exposure time. The EP DO index is the total of all 
the crashes after a weig ht has been multiplied to the corres ponding severity. The EPDO rate is 
multiplied by one m illion to get nu mbers that a re easier to sort. The rate is a p roduct of all the  
crashes and  in case of more crash es the rate is higher and the highway segment is considered 
hazardous. 
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The Crate Rate m ethod ranks the highway segm ent in order of their spot crash rate. The spot 
crash rate is based on the total number of crashes that occur divided by the exposure tim e and 
AADT. The higher the spot crash rate, that segment is prone to a crash. Of course, the amount of 
traffic flow affects this  rate and, th erefore, it is  not recomm ended for exam ple to com pare an  
interstate segment to a state highway.  
 
The EB m ethod estimates which highway segments are hazardous using an index. The table in  
the appendix presents the resu lts for different inters tate highways. For I-30, the rank using the 
EB m ethod is the sam e as the other two m ethods, however, for I-55 and I-430 the ranks are  
different from the other two m ethods, but the di fference is m inimal. After com paring the three 
methods, the results from  the EB method were more  reasonable in term s of the total num ber of 
crashes/mile-year, the h igher th e to tal num ber of crashes/m ile-year, the m ore hazardous th e 
segment. Al so the estim ates from the EB met hod for the three interstate freeways closely 
reviewed were found to be very close to the recorded number of crashes/mile for the year 2004.  
 
Normally, a high num ber of crashes cannot be exp ected to continue due to chance, a certain  
regression to the m ean is expected,  the regres sion to the  mean for the Inter state, US, and State  
freeways were lower th an 10% for most segm ents which proves that the calibration of SPF is 
reasonable enough to estimate the normal expected number of crashes. 
 
In general, the EB, CR, and EPDO m ethods all yielded similar results. Although the ranking of 
the top sites did not always match, the same mile segments were usually in the top five or ten for 
all the three m ethods. Each m ethod performed well for the Interstate, US, and State highways,  
regardless of length, number of crashes, etc. 
 
Cumulative Score 
Since three different m ethods we re used to identify and rank the high crash locations, the  
research team modified a method that used the three methods to rank the high crash locations. To 
do so, for each section the sum  of the num erical rank from  the different m ethods was used and 
then re-ranked based on the lo west rank value. For exam ple, if a highw ay segment was ranked 
first in the EPDO method, second in the Crash Rate method, and first in the EB method, it would 
have a cumulative score of four. After the MSR is applied, a  list is prepared based on the lowest 
rank. Table 2 presents an example to illustrate the cumulative score.  
 
Table 2. Ranking of segments, an overview 

Interstate Segm ent EB 
rank 

EPDO 
Rank 

CR 
Rank 

Total Cumulative 
Rank by MSR 

Overall rank as 
high crash segment 

30 141 1 2 9 12 1 
540 8 43 34 38 125 33 
40 152 18 6 3 27 5 
55 9 3 23 16 42 10 
430 6 39 19 21 79 22 

 
From Table 2, I-30, segm ent 141 has an overall rank of 1 as the total cum ulative rank is the 
lowest compared to all other highway segments. If only I-30 is considered, then it was found that  
the total cumulative rank is 12 bu t is ranked 1  as a ll other segments have a h igher cumulative 
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rank. Segment 8 of I-540 is ranked 125th am ong the segments, however, the overall rank as a  
high crash segment is 33. Similarly, other segments are ranked.  
 
VII. HIGH CRASH LOCATION RESULTS 
The state of Arkansas has eight Interstate, 19 US, and 239 State highways. To identify high crash 
locations or hot spots, the top 100 high crash locati ons were identified for the Interstate highway 
network, and top 500 high crash locations w ere identified for the US and State Highwa y 
networks.. The results of this analysis are presented in the following sections. 
 
VII.1. Interstate Highways 
An initial comparison of the eight interstate highways was first conducted and Table 3 shows the 
results of the comparison. The interstate highways were ranked for comparison by a severity rate. 
The severity rate was calculated by adding the total num ber of crashes that had a severity rate 2 
to the total number of fatalities. Once that number was found, it was divided by the total num ber 
of crashes over the three year period . In o rder to compare the results, all the severity  rates were 
multiplied by 100. A crash severity  1 m eans that at leas t one fatality o ccurred during a crash.  
Instead of adding the number of crashes that were a crash severity 1, the total number of fatalities 
was added to the num ber of crashes that were a crash sev erity 2 because a crash could have 
resulted in multiple fatalities and those crash es should be weighted higher than a crash th at just 
had one f atality. The inters tates with a highe r se verity rate num ber had m ore se vere crashes. 
Table 3 shows results for the three year aggregate, 2004 to 2006. 
 
Table 3. Three Year Crash Data for Interstate Highways of Arkansas 

Number of Crashes  Interstate 
Routes 

Total 
Length 
(miles) 

Total 
Crashes 

Crashes 
per mile Fatalities 

S1 S2 

Severity 
Rate 

30 143 4762 33.3 68 59 147 4.5  
40 285 5502 19.3 97 85 316 7.5  

 55* 72 1074 14.9 42 23 88 12.1*  
430 13 1121 86.2 5 5 21 2.3 
440 14 366 26.1 4 3 9 3.6  
530 47 665 14.1  24 20 47 10.7 
540 86 2758 32.1 30 26 139 6.1 
630 7 1381 197.3 3 3 26 2.1  

Total 667 17,629 26.4 273 224 793 6.0 
*Note: I-55 had a much higher severity rate due to one crash that occurred in 2004. This crash 
involved a commercial bus and had 15 fatalities. 
 
From Table 3 it can be inferred that I-40 has th e highest frequency of crashes an d f atalities 
compared to other interstate highw ays becaus e primarily I-40 runs ov er the entire length of  
Arkansas. I-630 has the highest crashes per mile as it is at the intersections of interstate highways 
and also in the vicin ity of L ittle Rock, capital of the state of  Arkansas with a population of 
183,133; and an average AADT of 52,297 vehs/day for the three years of crash data. The average 
value of  cra shes per m ile f or all th e inte rstate highways was 26.4 (total  cr ashes/total length ) 
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which shows high frequency of crashes. I-430 indi cates the highest value of crashes per m ile, 
and is also in the vicinity of Little R ock and connects I-30, I-40, and I-630. Though I-530 passes 
through the vicinity of Little Rock, it has a lower value of crashes per m ile but the highes t 
severity rate which means in terms of frequency the route had fewe r total crashes but in terms of 
severity, crashes with high severi ty occurred. I-530 passes by the e nd of the city lim its in rural 
areas and hence lower frequency of crashes per mile. 
 
Table 4. Top 100 High Crash Locations on Interstate Highways of Arkansas 

EPDO CR EB Total S1 S2 S3 S4 S5 Fata AADT EPDO CR EB TotalS1 S2 S3 S4 S5 Fatal AADT
1 I-30 141 39.7 581.1 299.3 452 2 4 24 159 263 2 98845 51 I-55 7 5.6 165.5 30.6 53 0 6 5 15 27 0 36462
2 I-30 140 42.7 395.7 287.7 470 2 6 40 155 267 2 108779 52 I-540 3 5.9 141.4 28.7 72 0 2 4 19 47 0 47381
3 I-30 126 16.4 909.1 119.4 171 2 1 22 53 93 2 52698 53 I-55 67 4.0 220.7 30.8 46 0 0 3 16 27 0 19041
4 I-30 138 20.2 404.3 119.1 218 1 6 19 69 123 2 80046 54 I-40 133 6.0 109.2 33.3 66 0 0 6 24 36 0 55348
5 I-40 152 19.3 319.6 180.6 234 1 3 11 69 150 1 67786 55 I-540 9 6.3 132.3 24.5 71 0 3 5 20 43 0 49611
6 I-40 277 16.1 419.3 154.6 195 2 8 8 45 132 2 52033 56 I-430 5 7.7 135.0 19.5 90 0 1 9 24 56 0 61342
7 I-630 0 28.7 413.5 81.4 312 0 7 38 87 180 0 79287 57 I-540 4 5.7 134.5 25.1 70 0 0 2 24 44 0 48510
8 I-540 64 13.5 3660.3 111.7 149 3 5 10 39 92 4 41442 58 I-540 67 6.9 126.1 20.5 76 1 3 8 17 47 1 55396
9 I-540 62 13.8 1317.3 105.5 129 3 0 16 54 56 3 28161 59 I-530 33 3.8 233.6 25.3 34 0 1 8 11 14 0 16559
10 I-55 9 12.6 1722.6 78.0 103 2 11 8 46 36 2 22303 60 I-30 137 10.6 102.0 18.4 100 1 2 15 37 45 1 89834
11 I-40 154 16.8 276.3 92.7 190 0 5 21 48 116 0 103447 61 I-430 11 7.9 130.1 15.8 88 0 2 12 21 53 0 62582
12 I-430 9 15.7 252.9 106.9 188 0 1 24 40 123 0 68368 62 I-40 125 5.8 106.5 26.6 50 2 4 0 24 20 2 44734
13 I-40 153 18.0 193.1 109.4 203 1 3 17 61 121 1 100913 63 I-30 129 8.4 118.1 14.0 95 1 1 10 25 58 2 74126
14 I-630 6 18.3 217.1 58.5 223 0 2 20 55 146 0 94152 64 I-530 0 5.8 113.5 24.3 55 0 1 9 20 25 0 45513
15 I-55 8 9.0 812.4 62.3 84 0 8 5 33 38 0 22865 65 I-55 2 5.8 106.9 25.0 58 0 8 3 14 33 0 49872
16 I-40 151 11.3 215.5 104.7 150 0 2 10 30 108 0 63663 66 I-55 0 6.5 103.5 23.3 56 0 9 8 13 26 0 49736
17 I-630 4 17.3 175.3 70.5 202 0 3 11 66 122 0 105527 67 I-630 1 9.9 107.4 12.8 122 0 4 8 27 83 0 104162
18 I-55 10 9.1 795.9 52.2 72 2 1 7 45 17 2 24358 68 I-40 276 5.5 104.2 26.9 50 0 7 3 17 23 0 44186
19 I-40 128 9.9 240.3 74.9 103 0 5 7 36 55 0 42788 69 I-40 199 4.3 132.1 30.2 48 0 3 6 8 31 0 33233
20 I-30 142 20.1 189.9 53.8 217 2 4 15 75 121 3 104441 70 I-540 44 2.5 367.7 19.7 30 0 2 2 5 21 0 17057
21 I-40 147 10.7 211.9 84.7 122 0 3 17 25 77 0 56030 71 I-40 146 5.6 94.0 24.8 64 0 2 6 16 40 0 62506
22 I-430 6 13.6 198.7 69.1 158 0 3 17 38 100 0 73746 72 I-40 284 5.5 97.4 23.0 44 1 12 2 8 21 1 41750
23 I-430 7 14.6 187.7 62.9 155 1 1 16 53 84 1 75886 73 I-40 149 5.2 94.8 25.5 64 1 3 4 10 46 1 61786
24 I-30 130 11.0 238.7 53.1 122 1 1 15 32 73 1 67185 74 I-40 135 4.6 121.7 19.4 52 1 3 2 12 34 1 56306
25 I-30 0 8.5 276.9 58.6 89 1 2 7 31 48 1 30594 75 I-30 113 5.5 102.5 17.3 44 3 1 8 15 17 3 40993
26 I-540 63 8.0 668.0 51.4 79 0 9 8 18 44 0 34757 76 I-40 282 5.3 96.2 22.0 42 0 9 5 11 17 0 40460
27 I-540 65 7.8 2570.1 50.6 79 0 1 16 20 42 0 35492 77 I-540 61 4.3 121.1 19.0 42 0 1 7 14 20 0 31781
28 I-30 120 9.9 184.5 62.7 135 0 1 7 28 99 0 68702 78 I-40 84 3.1 136.1 23.2 38 0 2 6 2 28 0 26153
29 I-30 123 16.6 166.7 48.9 143 1 1 11 89 41 1 79227 79 I-40 129 4.7 91.6 23.4 55 0 2 4 14 35 0 54933
30 I-30 128 12.7 173.5 55.1 143 0 2 8 52 81 0 76342 80 I-30 116 5.0 112.3 12.6 54 1 1 8 11 33 1 52791
31 I-40 150 8.9 161.3 68.6 111 0 3 11 20 77 0 62972 81 I-630 5 12.8 124.0 6.2 141 1 3 16 37 84 1 104147
32 I-30 139 15.4 163.3 35.3 168 1 2 18 51 96 1 94393 82 I-40 242 3.7 106.2 22.6 39 1 1 7 5 25 1 33546
33 I-540 8 9.5 172.0 46.0 92 1 6 9 30 46 1 48968 83 I-30 127 6.3 78.7 19.7 65 0 3 10 15 37 0 76468
34 I-40 278 7.9 204.5 46.0 83 1 6 7 19 50 1 58923 84 I-30 131 8.5 107.9 7.4 85 0 1 17 23 44 0 72716
35 I-630 2 15.8 143.0 36.2 166 2 2 21 49 92 2 106201 85 I-30 124 6.3 75.2 23.1 62 0 3 7 21 31 0 76674
36 I-40 142 8.6 144.6 58.1 101 1 1 11 22 66 1 64088 86 I-40 132 5.9 80.7 17.3 49 1 3 9 18 18 1 55573
37 I-540 66 10.9 153.9 36.9 103 0 6 18 29 50 0 61645 87 I-30 125 6.4 84.9 13.5 69 1 2 3 24 39 1 75370
38 I-540 82 8.8 183.6 34.9 83 0 7 10 26 40 0 50528 88 I-40 281 3.0 275.2 9.5 27 0 3 3 9 12 0 39414
39 I-40 279 8.3 152.5 50.9 87 1 8 7 18 53 1 57556 89 I-30 133 5.3 73.0 26.1 62 0 1 7 14 40 0 78023
40 I-540 71 7.8 176.3 43.6 94 1 0 10 20 63 1 51934 90 I-30 134 5.5 66.6 32.0 57 2 3 4 14 34 2 78530
41 I-30 118 8.1 154.4 44.9 99 0 1 10 22 66 0 59126 91 I-430 3 6.4 90.6 10.4 62 1 2 11 16 32 1 62781
42 I-40 280 7.1 163.3 44.3 66 2 9 5 13 37 2 37235 92 I-430 10 5.4 87.9 15.0 65 0 1 3 20 41 0 67982
43 I-30 115 6.4 170.7 42.4 78 0 0 9 18 51 0 45827 93 I-30 135 5.6 59.5 51.7 56 1 0 4 24 27 1 86270
44 I-430 0 7.4 165.4 33.8 83 0 2 10 21 50 0 45910 94 I-540 81 6.9 105.6 7.4 66 0 5 7 22 32 0 57427
45 I-540 6 8.0 149.9 34.1 81 0 10 4 21 46 0 49717 95 I-530 3 5.1 95.4 11.4 31 5 2 10 6 8 6 33058
46 I-630 7 8.8 98.9 74.6 99 0 1 10 30 58 0 91572 96 I-40 141 5.5 79.7 15.5 55 1 5 3 15 31 1 63245
47 I-40 148 6.0 151.0 48.4 79 1 0 7 13 58 1 51395 97 I-430 1 5.6 89.0 10.5 56 0 3 7 17 29 0 58693
48 I-30 122 10.8 131.9 25.2 103 0 0 10 52 41 0 72359 98 I-40 54 2.5 214.3 10.3 21 1 0 4 8 8 1 16176
49 I-40 271 4.7 344.4 27.5 45 1 6 2 11 25 2 33996 99 I-55 63 2.1 218.2 11.7 21 0 1 2 8 10 0 15019
50 I-55 3 5.6 145.9 38.3 65 0 4 4 15 42 0 41471 100 I-540 33 2.4 263.2 9.4 18 0 3 5 4 6 0 16272

RankRoute 

Other Variables

Rank Route Mile

Analysis Methods

Mile

Analysis Methods Number of Crashes Number of Crashes Other Variables

 
 
To identify high crash segm ents on the inters tate hig hway system , eac h highway segm ent of 
length 1 mile was evaluated using the three m ethods explained in the above sections and sorted  
and ranked using the modified sum-of-ranks method.  Table 4 presents the results of the top 100 
segments identified as high crash locations fo r the three year crash data, 2004 to 2005. From 
Table 4 it can be found that the total num ber of crashes for the top 100 segm ents was 10,112. 
The average AADT of t hese top 100 crash segm ents was 57,872 vehs/day. The average AADT 
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and the  sev erity inc luding f atalities, S1, were hi ghest for I-30. Table 4 indicates that on  the  
interstate highway network, though there is hi gher AADT, longer length of the highway, higher 
fatalities, and higher frequency of  crashes, etc. the segm ents can be rank ed low as a high crash  
location, ide ntifying that it de pends on a com bination of factor s to be ranked as a high cras h 
location.  
 
From Table 4, certain segm ents are observed to be high crash fre quency locations e.g. m ile 114 
to mile 143 on I-30. Similarly, I-40 had mile 126 to mile 155 and mile 272 to 285; I-55 has m ile 
1 to mile 11; I-430 has mile 1 to mile 12; I-530 has mile 1 to mile 3; I-540 has mile 62 to mile 68; 
and I-630 has mile 1 to mile 8. 
 
Table 5 summarizes the results of the top 100 segment analysis.  From Table 5, it can be inferred 
that I-40 has the most number of segments in the top 100 compared to other interstates. The high 
crash segments of I-30, I-40, I-430, I-440, I-530, and I-630 are in the vicinity of Little Rock. The 
number of fatalities is h ighest on I-30 for the top 100 segments and the total num ber of fatalities 
is highest on I-40 for the three year crash data . Hence, I-30 and I-40 can be considered m ost 
prone to cr ashes. I-630  has the lea st num ber of  f atalities when com pared to othe r inter state 
highways.  
 
Table 5. Summary of high crash locations on interstate highways in Top 100 ranked segments 

Interstate 
Routes 

Number of High 
Crash Segments 

Segment 
Ranked 

Highest (Rank) 

Number of 
Fatalities in Top 
100 (3 year data) 

Total Number 
of Fatalities 
(3 year data) 

30 25 141 (1)  26 68 
40 30 152 (5) 19 97 
55 9 9 (10) 4 42 
430 9 9 (12) 2 5 
440 - - - 4 
530 3 33 (59) 6 24 
540 17 64 (8) 13 30 
630 7 0 (7) 2 3 

Total 100 - 72 273 
 
Figures A1 to A8 in the appe ndix plotted between AADT and fre quency of crashes, show that 
high variation in average AADT for the three years of crash data. The maximum average AADT 
can be observed on I-630 with m ore than 80,000 vehs/day. T he R-square value is reasonable for 
most of  the Inte rstates showing tha t at leas t 25% of the crashes  can  be estim ated. The only 
Interstate which falls below this category is I-430.  
 
Figure 2 summarizes the crashes by severity by co mparing the results of the top 100 segm ents to 
the total crash data for all segments for the three years. Figure 2 shows that the severity including 
property damage only, S5, had th e highest frequency com pared to any other crash severity. The 
crash severity including fatalities, S1 had higher frequency for all th e segments compared to the 
top 100 segments. The total frequency of crashes by highest severity for all the segm ents for S1 
is 3.4 times (224/66) (29%) the total frequency of crashes in the top 100 segments. Similarly, it is 
2.38 (42%) for S2, 2.17 (46%) for S3, 1.54 (65%) for S4, and 1.57 (64%) for S5. Hence, it w as 
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concluded that the crash severity  including fatalities, S1 is at a much higher rate for the top 100 
segments for the three years of crash data. In terms of percentage, this indicates that 29% of fatal 
crashes are accounted for in the top 100 segm ents whereas the property damage only crashes are 
accounted for 65% in the top 100 segm ents. This indicates that crash i nvolving fatalities are 
randomly spread over the entire highway network whereas property damage only type of crashes 
are p resent over the en tire highw ay network  illustra ting that the crashes including property 
damage only are very high and oc curs commonly. Also, f or the three year crash data, the total 
frequency of crashes for the top 100 ranked segments is 60% of the total frequency of crashes for 
all the segm ents whic h shows that the frequenc y of crashes is highes t in the top 100 ranked 
segments.  
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Figure 2. Comparison of total frequency of severities on Interstate Highway by Top 100 

ranked segments and all segments for 3 years of crash data 
 

Figure 3 su mmarizes the crash  results by indiv idual in terstates and compares the frequency of  
crashes for the top 100 segm ents to the total freq uency of crashes for all segments for the three 
year data. Figure 3 indicates that the frequency of crashes on I- 30 was the highest among the top 
100 ranked segm ents when com pared to other in terstate highways. I-4 40 was found to be the 
safest interstate highway when compared to other highways as none of the highway segments are 
ranked among the top 100. I-530 had the lowest pe rcentage of crashes, 18% (120/665) compared 
to other highways. Conversely, I-630 had the highest percentage, 90% (1247/1381), of crashes in 
the top 100 segments to the frequency of crashes fo r all segments. There are five other interstate 
highways which have nearly 50% or m ore crashes that occurred in the top 100 segm ents. The 
highways are categorized into  three groups depending on the percentage. The first group 
comprises of I-630, I-430, and I-30 form  where the frequency of crashes in top 100 segm ents to 
frequency of crashes for all segments is 90%, 84%, and 70% respectively. Similarly, I-55, I-540, 
and I-40 form the second group with 52%, 48%, and 46%, and finally I-530 and I-440 form  the 
third group with 18% and 0% respectively. The in terstates in group one ar e in the vicinity of 
Little Rock, hence it has the m ost frequency of crashes. I-440 is located on the outskirts of Little 
Rock and is one of the safest interstates in Arka nsas.  I-55 passes through the city of Blytheville 
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which is a m ajor industrial town in the state of  Arkansas and has high f requency of crashes and 
the ratio between the frequency of c rashes for to p 100 segments to frequency of crashes for all 
segments is relatively high at 52%. The route also has heavy movement of traffic at 28,702 
vehs/day.  
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Figure 3. Frequency of crashes on Interstate Highway by of Top 100 ranked segments and 
all segments for of 3 years of crash data 

 
Figure 4 summarizes and com pares the frequency of crashes by severity for each i nterstate 
highway for the top 100 segm ents for the three year data. I-30 is found to be the m ost crash 
prone highway with the highest  frequency of crashes for S1 , S3, S4, and S5 am ong other 
highways. I-440 is found to be the safest co mpared to any other highway. I-30 has higher  
average AADT, the length of the interstate is comparatively long and it passes through Little 
Rock. The overall view suggests that the frequency of crashes including property damage only is 
higher in all the interstate highway segments. The severity including fatalities is randomized over 
the entire interstate highway network. I-440 which runs thr ough Little Rock has the least  
frequency of crash severities. I-440 is one of the shortest in length and the average AADT is also 
low when compared to other interstate highways. Among the interstates which do not pass Little 
Rock, I-540 which passes through Fayetteville  has higher frequency of crashes including 
severities. For the interstate highway network, the severity incorporating property dam age only, 
(S5) is h ighest and it d ecreases with sever ity incorporating f atalities (S1). Figure 5  shows the  
location of interstate highways and the cities of Fayetteville and Little Rock.  
 



 

- 24 -  

0

200

400

600

800

1000

1200

1400

1600

1800

2000

S1
S2
S3
S4
S5

S1 23 20 4 2 0 5 9 3

S2 49 121 48 16 0 4 63 31

S3 308 211 45 109 0 27 141 118

S4 1110 631 205 250 0 37 382 342

S5 1784 1550 256 568 0 47 739 753

I-30 I-40 I-55 I-430 I-440 I-530 I-540 I-630

Figure 4. Frequency of Crashes for Interstates Highways for the Top100 ranked segments. 
 
 

 
 

a) Fayetteville, AR         b) Little Rock, AR    
Figure 5. Crashes which took place in Fayetteville and Little Rock, major cities in 

Arkansas, 04-06 year crash data. 
 

Figure 5a shows Fayetteville which is one of the m ajor cities of Arkansas with a population of 
72,202 and an area of 44.5 m iles2. Figure 5b shows Little R ock and I-630 which intersects m ost 

 • - Crashes 
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of the interstate highways of Arkansas. Little Rock has a total population of 183,133 with an area 
of 116.8 m iles2 (US Census, 2008). The traffic movement is very high in  the vicinity of Little 
Rock as most of the interstate highways pass through the city. As a result of the heavy volume of 
traffic these highways are prone to crashes.  
 
Analysis of Ranking Methods 
From Table 4, it was noticed that segm ents with high AADT m ay be  ranked low. Si milarly, 
though the total num ber of crashes is high the rank may be low. This is because the ranking is 
not only dependent on AADT or total frequency of crashes but depends on different methods and 
the parameters used such as in the EB method, or the different weights used in the EPDO method 
for the different crash severities of  the seve rity index, etc. This is explained in m ore deta il in  
Table 6 and the following paragraphs. 
 
Table 6. Analyses of Ranking Methods 

Interstate 
Routes Mile Rank 

Total 
Number of 

Crashes 

EPDO 
Index CR AADT 

I-55 10 18 72 9.95 795.9 24358 
 I-540  8 33 92 10.45 172.0 48968 
I-40 271 49 45 5.15 344.4 33996 

 
For, I-55, mile 10, CR can be calculated using Equation 3:  

))()(/()000,000,100)(( LVTARs =  
 
For years 04 to 06, R s equals 24.6 (100,000,000/3*365*) (( 7/28500) + (1/40700)), 200.88 and 
570.31. Hence, CR equals 795.9 (24.6+200.88+570.31). In these calculations, 7/28500 represents 
seven crashes which took place on mile marker 10 with an ADT of  28,500. Similarly for, I-40, 
mile 271, CR equals 344.4 and for I-540 m ile 8; C.R equals to 172.0.   For, I-540, mile 8, EPDO 
index can be calculated using Equation 12: EPDO Index = Total crash * Relative Severity Index.  

EPDO Inde x equals 10.45 [(1*0.35) + (6*0.25) + (9*0.2) + (30*0.15) + (40*0.05)]. In these 
calculations, S1 = 1, S2 = 6, S3 = 9, S4 = 30, and S5 = 40. Hence, EPDO Index equals 10.45. 
Similarly for, I-55, m ile 10, EPDO Index equals  9.95.  For I-40, m ile 271, EPDO I ndex equals 
5.15. 
 
Therefore, it can be observed that though the AADT and total num ber of crashes are high on I-
540 mile 8 the rank is less than  the rank for I-55 m ile 10 because of the reason s stated above. 
Similarly, the rank of I-40 m ile 271 is less than  the rank of the other two due to the reasons 
stated above. Hence, Table 4 is formulated dependi ng on all these factors be fore they are ranked 
as high crash locations.  
 
A study of the interstate s highways showed that the frequenc y of crashes was higher for I-30. I-
40 being the longest interstate highway in Arkansas also had the highest number of fatalities. The 
frequency of crashes increased in the vicinity of Little Rock city. The ranking of the segment as a 
high crash location does not depend on only one variable such as AADT, length of the road,  
crash severity, but depends upon on a com bination of such parameters. The frequency of crashes 
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including property damage only is higher for the top 100 segm ents and also for all the segm ents 
for the three year crash data. The frequency of crashes for the top 100 ranked segments is 60% of 
the total frequency of crashes for all segm ents for the th ree year crash data.  The severity 
including fatalities is high for interstate highways. 
 
Tables A1 to A8 in the appendix present m ore detailed analysis of each interstate highway f or 
the three year data. Fro m Table A1 for I-30, it can be inferred that most of the  high crash 
segments occurred on m ile 110 to 141. These segm ents are near the vicinity of Little Rock city 
and 26 fatalities occurred on these segments. From Table A2 for I-40, it can be inferred that most 
of the high crash segm ents occurred on m ile 125 to 155 and 270 to 285 and 18 fatalities also 
occurred on these segments. From  Table A3 for I- 55, it can be inferred that m ost of the high 
crash segments occurred on mile 0 to 10 and 24 fatalities also occurred on these segments, out of 
which a crash on m ile 4 incorporated five fatalities. From Table A4 for I-430, it can be inferred 
that most of the high crash segments occurred on mile 0 to 10 and five fatalities also occurred on 
these segments. From Table A5 it can be inferred that m ost of the high crash segm ents occurred 
on mile 0 to 10 and four  fatalities also occurre d on these segm ents. From Table A6 for I530, it 
can be inferred that m ost of the high crash se gments occurred on m ile 0 to 10 and 16 fatalities 
also occurred on these segments, out of which a crash incorporated six fatalities on mile 3. From 
Table A7 for I-540, it can be inferred that m ost of the high crash segm ents occurred on m ile 60 
to 80 and 15 fatalities also o ccurred on these segm ents. From  Table A8 for I-630, it can be  
inferred that m ost of the high crash segm ents occurred on mile 0 to 10 a nd three fatalities also 
occurred on these segments.  
 
VII.2.  US Highways 
The State of Arkansas has a total of nineteen  US highways and Table 7 presents an initial 
comparison and ranking of highway to provide an  overview of the system. The highways were  
ranked usin g a severity  rate th at was calcu lated sim ilar to  the sever ity rate ca lculated f or th e 
interstate highway system. The US highways with higher severity rate had relatively m ore high 
severity crashes. Table 7 shows results for the three year aggregate data from 2004 to 2006. 
 
From Table 7 it is observed that there are m ore routes in the North to South direction, 12, 
compared to those from  the Eas t to the W est, 9. The frequency of crashe s is s lightly higher f or 
routes from the East to the W est, 21,587, compar ed to those traveling from North to South, 
20,473. The frequencies of crashes were m ore on undivided highway s ections compared to 
divided highway sections. US-71 had the highes t frequency of crashes, highest frequency of 
crashes on undivided highways a nd also highest frequency of fa talities. US-71 travels along the 
length of Arkansas connecting some of the major cities with an average AADT of 23,422 
vehs/day for the three years of  crash data. The longest route is US-67, 307.95 m iles with the 
highest frequency of crashes on divided sections and second highe st frequency of crashes. The 
average AADT is 30,892 vehs/day for the three y ears of crash data showing heavy vehicular 
movement. The number of S1 crashes is highest for US-67 and US-71. US-71 also had one of the 
highest values of crashes per m ile. Similarly, US-412 had one of the highest values of crashes 
per mile. Route US-271 had the highest crashes per mile compared to other US routes. US-271 is 
one of the m ajor highways which connects Arka nsas and Oklahoma passing through Fort Sm ith 
and also joining US-71. As this highway connect s two states the vehicular m ovement is higher 
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which leads to higher frequency of crashes. The severity rate is highest  for route US-165 whic h 
passes through Little Rock. 
 
Table 7. Arkansas US Highways Three Year Crash Data  

Total Crashes Number of 
Crashes 

Route 
Total 

Length 
(miles) 

Total 
Crashes Divided 

highway 
Undivided 
highway 

Crashes 
per mile Fatalities

S1 S2 

Severity 
Rate 

49 19 1.27 2177 478 1699 11.4 33 27 68 4.6 
61 51 .97 341 13 328 6.6 1 1 9 2.9 
62 263.82 36 01 498 3103 13.7 46 37 254 8. 3 
63 26 9.04 1914 563 1351 7.1 50 48 92 7.4 
64 26 1.31 3853 834 3019 14.8 43 36 147 4.9 
65 24 7.72 3316 440 2874 13.4 48 41 168 6.5 
67 30 7.95 4793 2513 2280 15 .6 56 50 149 4. 3 
70 26 3.62 4315 1296 3019 16.4 32 28 129 3.7 
71 301.66 8463 1705 6758 28 .1 58 50 180 2. 8 
79 27 0.12 1191 212 979 4.4 22 20 54 6.4 
82 19 3.54 1210 172 1038 6.3 25 22 56 6.7 
165 150.43 42 1 37 384 2.8 19 16 26 10.7 
167 19 2.61 1833 277 1556 9.6 34 26 86 6.5 
270 15 5.26 2223 494 1729 14.3 24 22 111 6.1 
271 2.90 10 5 16 89 36.2 0 0 3 2.9 
278 22 3.67 796 105 691 3.6 15 14 40 6.9 
371 12 0.26 275 18 257 2.3 3 3 25 10.2 
412 129.77 38 76 428 3448 29.9 32 30 108 3.6 
425 81 .21 437 64 373 5.4 8 8 25 7.6 

Total 36 78.13 45140 10,163 34,975 12.27 549 479 1730 5.0 
 
To identify  high crash  segm ents on the US highway system , each highway segm ent was  
evaluated using the three m ethods explained in the above sections and sorted and ranked using 
the m odified sum -of-ranks m ethod. A list of  top 500 highway crash highway segm ents was 
generated and the crash data anal yzed to identify the h igh crash s ections. Table 8 p resents the 
evaluation results of the top 100 highway segm ents as a long list of top 500 was not considered 
appropriate to include in the re port. Top 500 highway segm ents were analyzed compared to top 
100 for the interstate highway. This was carried out to ensure that a reasonable percent of 
highway segments were included in the identification of high crash locations and important high 
crash locations were not left out from consideration.  
 
From Table 8 it was determ ined that the tota l number of crashes on the US highways in the top  
100 crash segm ents is 18,994. The average AADT o f the  top 100 crash segm ents is 21,998 
vehs/day. Also, the analysis of Table 8 is similar to Table 4 for inte rstate highways. The ranking 
of segments is not only based on AADT, num ber of crashes in a particular segment but there are 
various other factors used in th e EB method, or the different we ights used in the EPDO m ethod, 
the different severities in the se verity index, etc. Table 8 shows that the combination of all these 
factors results in the ranking of a crash segment. There are certain sections like 100 on US-67, 20 
in US-412, 10 in US-64, 160 in US-71, and 90 in  US-65 etc., on which the frequency of crashes 
is higher identifying sections wh ich are high crash locations. These crash locations identified 
have more than one crash in the top ranked segments for the three year crash data. 
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Table 8. Top 100 High Crash Locations on US. Highways of Arkansas 

EPDO CR EB Total S1 S2 S3 S4 S5 Fatal AADT EPDO CR EB Total S1 S2 S3 S4 S5 Fata AADT

1 U-67 100 1.65 100 2.65 28.8 2467.3 236.6 337 3 4 42 67 221 3 30057 51 U-63 130 0.90 130 1.90 15.8 1050.0 79.9 140 2 2 12 75 49 2 13795
2 U-412 020 8.36 020 9.36 37.6 1441.5 429.7 549 0 2 37 78 432 0 34932 52 U-64 010 1.32 010 2.32 13.7 987.9 93.3 155 0 2 15 46 92 0 14416
3 U-412 080 16.91 080 17.91 32.3 1476.4 220.2 293 2 2 32 149 108 2 18137 53 U-71 190 3.96 190 4.96 14.4 676.6 132.4 188 0 2 13 40 133 0 25524
4 U-64 090 0.40 090 1.40 43.7 1346.1 349.3 457 0 10 42 167 238 0 31184 54 U-71 190 2.96 190 3.96 16.4 636.3 128.6 186 1 2 22 47 114 1 26966
5 U-71 160 4.17 160 5.17 29.9 1437.0 251.0 323 0 4 29 114 176 0 29511 55 U-82 050 1.70 050 2.70 12.5 1277.5 61.9 136 0 0 12 51 73 0 10063
6 U-64 000 0.00 010 0.32 25.4 2223.8 189.4 294 0 4 24 87 179 0 14772 56 U-270 050 17.19 050 18.19 16.8 576.3 144.3 204 0 2 18 51 133 0 33728

7 U-71 160 3.17 160 4.17 30.2 1360.8 264.5 335 0 2 26 120 187 0 27131 57 U-412 080 17.91 080 18.91 14.1 732.0 89.8 138 0 0 13 66 59 0 17443
8 U-67 120 5.19 120 6.19 35.5 1392.2 203.7 317 0 3 33 175 106 0 20913 58 U-71 170 4.92 170 5.92 13.7 622.1 130.0 190 0 2 13 31 144 0 28483
9 U-67 100 0.65 100 1.65 24.9 1256.1 215.6 297 1 5 28 69 194 1 52194 59 U-64 010 0.32 010 1.32 10.7 1438.3 56.5 124 1 3 10 31 79 1 8221
10 U-62 010 24.00 020 0.88 27.7 1113.6 245.5 322 0 1 32 92 197 0 30182 60 U-270 050 24.19 060 0.62 11.2 759.5 107.5 153 0 1 13 25 114 0 18886
11 U-167 010 1.00 010 2.00 26.0 1378.8 162.6 258 0 0 27 115 116 0 17634 61 U-49 030 13.71 030 14.71 14.8 589.1 123.7 183 0 1 17 43 122 0 28455
12 U-70 130 0.11 130 1.11 18.8 1588.6 182.1 247 0 0 19 54 174 0 15310 62 U-67 070 17.48 080 0.40 12.6 1045.9 51.4 107 0 2 13 61 31 0 11289
13 U-167 010 0.00 010 1.00 23.6 1946.4 125.3 239 1 2 15 109 112 1 11697 63 U-79 090 11.27 090 12.27 11.0 1582.5 48.7 116 1 2 4 49 60 1 7665
14 U-62 110 1.16 110 2.16 18.4 2114.5 149.4 221 3 10 17 37 154 5 14192 64 U-71 190 1.96 190 2.96 11.9 694.3 102.2 149 0 1 11 37 100 0 21500
15 U-412 020 10.36 020 11.36 20.7 1023.6 229.6 324 0 0 19 36 269 0 31245 65 U-71 180 9.89 180 10.89 16.8 570.3 116.9 175 0 2 18 65 90 0 28075
16 U-71 160 2.17 160 3.17 20.2 1182.5 173.3 229 0 0 21 75 133 0 21252 66 U-70 120 6.26 120 7.26 9.6 1080.0 67.2 106 0 2 11 32 61 0 10121
17 U-49 030 12.71 030 13.71 22.6 925.2 212.9 290 1 2 20 65 202 1 28668 67 U-70 130 1.11 130 2.11 11.5 779.4 82.4 137 0 1 12 37 87 0 16694

18 U-71 180 10.89 180 11.89 22.8 899.5 210.3 277 0 2 16 83 176 0 28178 68 U-79 090 4.27 090 5.27 11.9 876.3 61.3 117 0 1 12 52 52 0 12408
19 U-64 080 4.46 090 0.40 23.4 916.6 164.2 238 0 5 25 90 118 0 24257 69 U-82 030 0.40 030 1.40 11.8 1026.7 54.9 117 1 1 21 34 60 1 11069
20 U-67 120 2.19 120 3.19 22.1 1603.5 99.8 194 0 3 27 98 66 0 12124 70 U-82 050 2.70 050 3.70 11.5 1019.3 51.0 112 0 0 18 43 51 0 10325
21 U-67 120 4.19 120 5.19 24.5 988.9 125.3 205 0 5 28 114 58 0 19353 71 U-71 180 2.89 180 3.89 14.1 568.4 112.3 169 0 1 22 35 111 0 27460
22 U-71 160 6.17 160 7.17 24.1 779.7 180.9 250 1 3 16 106 124 1 31430 72 U-64 060 11.71 060 12.71 12.2 598.5 98.2 157 1 4 10 29 113 1 24032
23 U-62 110 2.16 110 3.16 17.5 1115.6 157.6 222 0 9 9 49 155 0 19357 73 U-71 030 1.70 030 2.70 13.9 571.8 97.9 147 0 0 6 70 71 0 23584
24 U-71 180 8.89 180 9.89 20.9 844.5 174.1 234 1 2 17 79 135 1 25515 74 U-49 100 0.51 100 1.51 11.8 812.4 51.5 94 0 2 11 62 19 0 11729
25 U-67 100 2.65 100 3.65 21.5 854.1 159.7 230 2 2 27 70 129 2 47866 75 U-70 120 2.26 120 3.26 23.3 542.8 55.1 235 1 0 30 90 114 1 42181
26 U-270 060 1.62 060 2.62 16.3 1231.1 150.1 204 1 1 17 46 139 1 18729 76 U-62 040 10.85 040 11.85 12.0 717.8 57.4 96 0 3 15 55 23 0 12219
27 U-70 120 3.26 120 4.26 25.3 819.7 137.5 235 1 8 31 94 101 2 26568 77 U-67 010 0.00 010 1.00 9.7 1052.3 43.4 99 0 1 6 46 46 0 9372
28 U-71 160 5.17 160 6.17 20.4 800.8 159.8 227 1 1 18 78 129 1 31273 78 U-71 170 6.92 170 7.92 11.9 565.0 110.5 166 0 0 19 19 128 0 26869
29 U-71 140 1.60 140 2.60 18.2 869.0 152.4 206 0 4 22 55 125 0 21986 79 U-270 060 0.62 060 1.62 10.4 657.0 83.7 124 1 3 14 22 84 2 17619
30 U-71 170 5.92 170 6.92 18.9 759.4 199.3 272 0 1 19 40 212 0 32787 80 U-278 050 0.25 050 1.25 9.5 778.1 64.2 104 0 2 9 34 59 0 13246
31 U-412 020 12.36 020 13.36 16.9 930.9 154.9 221 0 1 27 32 161 0 22592 81 U-65 080 18.85 090 0.52 15.3 530.7 82.0 149 0 2 20 59 68 0 27270
32 U-71 140 0.60 140 1.60 17.5 947.3 140.8 192 0 2 14 71 105 0 20961 82 U-65 010 19.00 010 20.00 14.3 528.2 86.3 147 0 1 16 57 73 0 25437
33 U-412 020 9.36 020 10.36 17.7 793.5 175.5 263 0 1 19 32 211 0 30352 83 U-71 140 4.60 140 5.60 10.9 616.3 84.7 126 0 3 12 32 79 0 18796
34 U-64 020 0.55 020 1.55 17.9 1119.0 107.0 169 1 1 14 85 68 1 17137 84 U-70 130 2.11 130 3.11 11.5 639.7 65.1 120 0 0 21 34 65 0 17421
35 U-412 020 11.36 020 12.36 17.2 848.3 170.0 247 1 2 14 37 193 1 26796 85 U-71 140 15.60 150 0.99 9.9 685.1 65.3 99 0 0 16 35 48 0 13226
36 U-65 010 1.00 010 2.00 16.4 1424.7 103.3 166 1 0 23 59 83 1 11167 86 U-412 010 0.00 010 1.00 17.7 475.3 73.9 146 0 1 22 86 37 0 28231
37 U-70 130 3.11 130 4.11 16.0 1147.7 127.7 184 0 1 12 63 108 0 14853 87 U-71 180 7.89 180 8.89 13.5 514.6 93.0 146 0 2 13 51 80 0 26342
38 U-67 120 3.19 120 4.19 19.4 1037.3 93.7 168 0 0 22 95 51 0 15176 88 U-70 080 2.05 080 3.05 10.9 668.7 56.9 139 0 1 10 33 95 0 24367
39 U-65 090 1.52 090 2.52 17.9 902.7 124.9 176 1 8 17 64 86 1 18491 89 U-71 140 3.60 140 4.60 12.4 555.8 79.9 122 0 0 25 37 60 0 20120
40 U-70 120 7.26 120 8.26 17.6 913.5 117.9 185 0 1 28 56 100 0 19355 90 U-270 050 16.19 050 17.19 11.1 591.7 67.8 107 0 4 14 39 50 0 21258
41 U-63 130 1.90 130 2.90 17.9 857.1 111.9 179 0 0 12 88 79 0 19274 91 U-64 060 10.71 060 11.71 8.6 645.0 80.4 132 0 1 5 19 107 0 18911
42 U-167 170 17.65 180 0.73 17.1 838.5 130.2 203 0 0 15 63 125 0 22430 92 U-79 090 1.27 090 2.27 11.1 644.0 55.4 102 0 4 16 39 43 0 15237
43 U-412 080 18.91 090 0.53 16.8 912.6 108.2 159 0 1 16 78 64 0 15973 93 U-65 090 3.52 090 4.52 12.7 519.8 74.9 136 0 3 11 49 73 0 25853
44 U-65 010 20.00 010 21.00 18.2 745.9 124.3 181 0 0 25 71 85 0 22497 94 U-425 030 16.45 040 0.69 10.8 615.0 57.5 101 0 1 21 34 45 0 15156
45 U-62 010 23.00 010 24.00 21.8 633.9 149.3 210 0 4 25 88 93 0 31499 95 U-65 090 18.52 090 19.52 13.6 469.5 73.5 139 0 4 15 49 71 0 27086
46 U-71 140 2.60 140 3.60 16.3 812.2 133.7 184 0 2 19 54 109 0 20920 96 U-71 140 8.60 140 9.60 11.4 500.6 89.4 141 1 0 10 36 94 1 25768
47 U-70 120 4.26 120 5.26 16.4 899.4 99.0 161 1 6 25 47 82 1 18410 97 U-62 010 20.00 010 21.00 13.2 471.6 67.4 108 0 3 16 61 28 0 21043
48 U-65 090 0.52 090 1.52 17.5 757.7 120.4 178 0 3 17 71 87 0 23089 98 U-65 010 0.00 010 1.00 8.7 631.8 56.4 91 1 1 5 37 47 1 13431
49 U-71 170 1.92 170 2.92 21.4 584.6 162.4 242 0 2 19 81 140 0 37860 99 U-412 010 1.00 010 2.00 17.4 428.4 61.1 132 1 2 18 91 20 1 28248
50 U-71 180 11.89 190 0.96 17.6 650.1 141.3 205 1 1 18 58 127 1 30121 100 U-64 010 5.32 020 0.55 10.1 606.1 48.1 88 0 0 16 43 29 0 15761
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Table 9 provides a summ ary of the top 500 highway segm ents. From Table 9 it can be inferred 
that the f requency of fatalities were relatively high for the three year crash data and the top 500 
segments account for 33% of the total fatalitie s. Route US-71 has the highest frequency of  
fatalities when compared to other US highway routes. The number of high crash segments is also 
highest for route US-71 when compared to othe r routes. Other routes that have significant 
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number of high crashes are 49, 62,  63, 64, 65, 67, 70, 71, 270, and 412. These routes should be 
considered as the top ten US routes m ost vulnerable to high severity and frequency of crashes. 
These routes are in bold in Tables 9 and 10. 
 
Table 9. Summary of high crash locations on US highways in Top 500 ranked segments 

US 
Routes 

Number of High 
Crash Segments 

Section Ranked 
Highest (Rank) 

Number of Fatalities in 
Top 500 (3 year data) 

Total Number of 
Fatalities by route 

(3 year data) 
49 31 30(17) 10 33 
61 7 20(151) 0 1 
62 51 10(10) 20 46 
63 32 130(41) 20 50 
64 40 90(4) 6 43 
65 35 10(44) 15 48 
67 40 100(1) 21 56 
70 50 130(12) 15  32 
71 70 160(5) 22 58 
79 16 90(63) 5 22 
82 13 50(55) 5 25 
165 8 50(190) 4 19 
167 15 10(11) 5 34 
270 29 60(26) 12 24 
271 2 10(258) 0 0 
278 16 50(80) 4 14 
371 4 20(216) 0 3 
412 37 20(2) 17 30 
425 4 90(95) 0 8 

Total 500 - 181 546 
 
To identify the high crash corrido rs, Table 10 was prepared whic h provides detailed information 
on continuous highway segm ents with begin and end log m ile and section num bers that have 
high crash f requency. From Table 10 it can be in ferred that the high  crash segments are located 
in particular regions of each route of the US highway network system.  All of the listed segments 
are in the top 500 ranked segm ents. These segments should be give n high priority in im proving 
the roadway conditions to reduce crash frequency and severity. 
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Table 10. Summary of High Crash Segments on US Highways 

US 
Routes 

Begin LM (Section Start)- 
End LM (Section End) 

S1 Crashes, 
HCS  

(3 year data) 

S2 Crashes, 
HCS  

(3 year data) 

S1 + S2 
crashes, 

HCS 

49 

15.0(10)-2.44(20) 
13.44(20)-19.44(20) 

8.71(30)-14.71(30), 17.71(30)-1.68(30) 
5.97(80)-7.97(80) 

21.43(90)-6.51(100) 
 22.51(100) 24.51(100) 

9 31 40 

62 

14(10)-16(10), 17(10)-3.88(20) 
9.97(30)-3.85(40), 9.85(40)-1.95(50) 

13.95(50)-15.95(50) 
0.16(110)-7.16(110) 
0.03(170)-3.03(170) 

11.15(190)-0.53(200) 

13 92 105 

63 
5.04(30)-7.04(30) 

12.21(60)-15.21(60), 17.21(60)-2.41(70) 
13.41(70)-1.50(80) 
3.87(120)-4.90(130) 

10 9 19 

64 

0(10)-4.32(10), 5.32(10)-2.55(20) 
4.55(20)-6.55(20), 7.55(20)-9.55(20) 

11.18(30)-13.18(30) 
12.08(40)-1.51(50) 
8.71(60)-13.71(60) 

1.46(80)-3.46(80), 4.46(80)-2.40(90) 
7.40(90)-9.40(90) 

14.40(150)-3.33(160) 

4 55 59 

65 

0.0(10)-3.0(10)  
18.0(10)-23.0(10) 

15.91(70)-3.85(80) 
18.85(80)-4.52(90) 

9.52(90)-13.52(90), 16.52(90)-20.52(90) 
5.83(170)-7.83(170) 

16.29(200)-1.16(210) 

11 66 77 

67 

0.0(10)-2.0(10) 
12.84(20)-14.84(20) 
14.70(50)-0.9(60) 

17.48(70)-1.40(80) 
6.27(90)-6.65(100) 

7.65(100)-11.65(100) 
9.31(110)-6.19(120) 
0.26(160)-2.26(160) 
6.13(180)-1.38(190) 

17 61 78 

70 

2.0(10)-4.0(10), 7.0(10)-9.0(10) 
0.05(80)-6.05(80), 9.05(80)-15.05(80) 

0.22(90)-3.22(90) 
0.26(120)-5.11(130) 

11.23(170)-13.23(170) 
19.19(180)-0.82(190) 

10.77(200)-14.77(200) 

11 67 78 
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Table 10. continued 

US 
Routes 

Begin LM (Section Start)- 
End LM (Section End) 

S1 Crashes, 
HCS 

(3 year data) 

S2 Crashes, 
HCS 

(3 year data) 

S1 + S2 
crashes, 

HCS 

71 

11.72(20)-3.70(30) 
9.42(40)-11.42(40) 
12.49(60)-1.11(70) 
2.63(100)-4.63(100) 
9.85(130)-9.60(140),  
15.60(140)-1.99(150) 
0.17(160)-7.17(160) 

30.17(160)-3.89(180) 
5.89(180)-8.96(190) 

15 88 103 

79 
21.38(30)-1.93(40) 
0.94(60)-2.94(60) 

6.55(80)-3.27(90), 4.27(90)-6.27(90) 
4 8 12 

82 
0.0(10)-3.0(10) 

16.60(20)-1.40(30) 
0.70(50)-4.70(50) 
8.6(80)-10.60(80) 

4 3 7 

165 46.83(50)-49.83(50) 
5.07(90)-7.07(90) 3 3 6 

167 
0.0(10)-4.0(10) 

11.83(100)-1.33(110) 
14.65(170)-0.73(170) 

4 13 17 

270 
12.69(40)-2.19(50) 

11.19(50)-20.19(50), 21.19(50)-23.19(50) 
24.19(50)-5.62(60) 
15.62(90)-0.69(100) 

9 38 47 

278 
1.88(40)-1.25(50),  

23.25(50)-25.25(50) 
0.84(120)-2.84(120) 

10.19(140)-3.58(150) 

2 6 8 

412 

0.0(10)-4.0(10) 
5.36(20)-14.36(20) 
21.36(20)-3.30(30) 
7.30(30)-9.30(30) 

15.30(30)-4.55(40) 
3.61(60)-0.64(70) 

13.91(80)-2.53(90) 

16 45 61 

 
Figure 7 shows that the severity including proper ty damage only, S5 has the highest frequency 
compared to any other crash severity. The total frequency of crashes by severity for all segm ents 
for S1 is 2.82 times (473/168) the total frequency of  crashes in top 500 segm ents. Similarly, it is 
2.47 for S2,  1.54 for S3, 1.5 for S4,  and 1.67 for S5. Hence, it can be concluded that the crash 
severity including f atalities is at  a h igher rate for all th e segments for the th ree year crash data. 
Also, for the three year crash data the total fr equency of crashes for the top 100 ranked segm ents 
was 42% of the total frequency of crashes wherea s for the top 500 crashes the total frequency of 
crashes represents 76.7%. Hence, the top 500 high crash segments captured significant amount of 
crashes on the network and they are the m ost important segments that require im provements to 
reduce the frequency and the severity of crashe s on the US highway network. The S1 type of 
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crashes was random ly present over the entire highw ay network, the top 500 represents 36% of 
the S1 cras hes compared to the en tire network . The S5 type of crashes were present over the 
entire high way network illus trating that the c rashes inclu ding proper ty damage only was ver y 
high and occurs commonly.  The frequency of crashes including fatalities and the number of high 
crash segments were the highest for US-71 when compared to other routes in the top 500 ranked 
segments.  
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Figure 7. Comparison of total frequency of severities on US Highway by Top 100, Top 500 

ranked segments and all segments for 3 years of crash data 
 
From the overall study on the US highways it can be inferre d that US-71 has the highest 
frequency of crashes. The frequencies of cras hes on undivided sections are higher com pared to 
frequency of crashes on divided sections of the US highway. The severity inc luding f atalities 
was highest on US-71 and US-67. US-271 had th e highest crashes per m ile. The severity 
including property damage onl y has highest frequency for th e top 100 and top 500 ranked 
segments and also for all segments for the three year crash data.  
 
VII.3. State Highways 
Arkansas has a total of two hundred and thirty ni ne State highways. Table A9, in the appendix, 
shows an initial comparison of the state highways in which the highways are ranked by a severity 
rate for the three years of crash data, 2004 to 2 006. The severity rate was calculated using the 
same methodology as described for interstate an d US highways. The State highways with higher 
severity rates had higher number of serious crashes.  Table A10, in the appendix, gives a detailed 
analysis of the crash frequency for divided and undivided sections of the State highways for the 
three years of crash data. 
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On State highways there are m ore routes whic h travel in the North-South direction (137) 
compared to the routes that travel in the East -West direction (102). For the routes in the North-
South direction, the frequency of crashes was 29 ,899 for all segm ents for the three year crash 
data and was higher than the fre quency of crashes for routes in the East-West direction, 21,075.  
Table A9 indicates that route S-7 is one of the longest state highway routes with heavy vehicular 
movement and has the highest frequency of cras hes including S1 and S2 crashes. Route S-341 
has the highest severity rate, however. 
 
From Table A10, it can be inferred that the fr equency of crashes on undivided sections, 42,842 
was much higher compared to frequency of crashes on divided sections, 6865. Route S-7 has the 
highest frequency of crashes, 4725, the highest fre quency of fatalities, 46, the highest sum of S1 
and S2 crashes, 220 for the three year crash data.  
 
Similar to the Inte rstate and US highway syste ms, to identify high crash segm ents on the State  
highway system, all highway segm ents were evaluated using the three methods, i.e. Crash Rate, 
EPDO and EB explained in the abo ve sections a nd then sorted and ranked using the m odified 
sum-of-ranks m ethod. A list of top 500 highway crash highway segm ents was prepared and 
analyzed. Table 11 presents th e evaluation results of the top 100 highway segm ents only as a 
long list of top 500 was not consider ed appropriate to include in the report. From  Table 11, the 
frequency of crashes among the top 100 crash segm ents were determ ined to be 14,598. The  
average AADT of these top 100 seg ments was f ound to be 15,686 vehs/day. The analysis also 
indicated that the ranking of a segment to be a high crash location is based on many factors such 
as AADT, frequency of crashes, parameters like weights used, etc. The severity including 
property damage only is the highest for the top ranked segments and also for all the segments for 
the three year crash  data com pared to oth er severities. The overall freque ncy of crashes for the 
top 100 ranked segm ents is 30% (14,598/49,454) co mpared to the frequency of crashes for all  
segments. From Table 11 it can also be inferred that the frequency of fatalities are relatively high 
for the three year crash data when compared to the top 100 crash segments.  
 
Out of a total 239 state routes, 101 routes had no high crash segm ent identified in the top 500 
high crash segm ents. These were therefore no t considered for further analysis. Out of the 
remaining 138 routes, 55 routes had only one m ile segment identified, another 52 routes had 2 
one mile segments and another 33 had three 3 m ile segments, and so on.  These 138 routes were 
further an alyzed and 2 8 routes  were id entified which ind icated h igh cr ash routes. Table 12 
provides a summary of the results of the 28 selected highway r outes from the top 500 high crash 
segment analysis. The 28 routes were selected based on the values of total crashes/year/mile, and 
sum of S1 a nd S2 crashes/year/mile. Table 12 pres ents the results by each route, the num ber of 
high crash segments, the section ranked highest and its ranking, and the total number of fatalities 
among the top 500 high crash segments found and the total number of fatalities by route for the 
three y ears of crash data. From  Table 12, it can be inferred that route S-7 has the highes t 
frequency of fatalities and the hig hest freque ncy of crash segm ents in the top  500 ranked 
segments when com pared to other routes.  Rout e S-7 is also one of the longest state highway 
routes. From the results of Table 12, out of the 28 route, 13 top state rout es were selected and  
further categorized, nine in the top category and four in the second category. The 13 were  
identified because of the num ber of high crash segm ents and the num ber of fatalities in the top 
500 segments and the total num ber of fatalities by route during the la st three years. The nine are 
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indicated in bold and the rem aining four are ita licized in Table 12. To identify the high crash 
segments on these 28 selected routes, Table 13 presents the continuous segments or hot spots that 
are most vulnerable to high frequency and severity of crashes.  
 
Table 11. Top 100 High Crash Locations on State Highways of Arkansas  

EPDO CR EB Total S1S2 S3 S4 S5 Fata AADT EPDO CR EB Total S1 S2 S3 S4 S5 Fatal AADT

1 S-7 090 10.57 090 11.57 25.5 2042.1 236.3 365 0 1 25 57 282 0 18754 51 S-365 120 0.01 120 1.01 11.3 709.9 78.2 115 1 2 14 38 60 1 14827
2 S-7 090 7.57 090 8.57 33.3 1624.2 324.7 461 1 4 33 74 349 1 27103 52 S-10 000 2.00 000 3.00 12.1 713.5 62.6 104 1 0 6 68 29 1 15995
3 S-176 010 0.00 010 1.00 25.2 1766.8 239.6 305 0 2 30 74 199 0 17136 53 S-9 070 3.63 070 4.63 4.5 2266.3 18.6 42 0 1 6 17 18 0 2033
4 S-183 010 8.00 010 9.00 35.5 1483.1 231.9 303 1 1 28 190 83 1 20034 54 S-5 080 3.48 080 4.48 12.0 700.7 70.3 105 0 0 8 67 30 0 14009
5 S-69 020 18.23 030 0.76 22.6 1516.4 176.9 271 0 1 16 86 168 0 19948 55 S-25 030 2.33 030 3.33 8.4 739.3 62.3 92 0 2 5 35 50 0 14451
6 S-22 010 3.00 010 4.00 32.8 1101.4 261.3 415 1 2 25 107 280 1 35398 56 S-175 020 1.05 020 2.05 5.1 1601.9 16.8 34 1 1 7 23 2 1 2012
7 S-22 010 4.00 010 5.00 29.8 1101.4 249.4 390 1 0 20 98 271 1 33416 57 S-112 030 0.04 030 1.04 6.4 794.5 51.7 82 0 0 7 19 56 0 9685

8 S-69 030 0.76 030 1.76 23.2 1179.3 173.0 266 2 0 26 76 162 2 21752 58 S-176 020 1.97 020 2.97 12.6 655.9 87.6 147 0 0 15 42 90 0 20500
9 S-190 050 4.52 050 5.52 15.9 1365.4 89.1 146 0 1 19 71 55 0 10742 59 S-190 050 5.52 050 6.52 5.6 954.1 26.8 52 0 0 7 25 20 0 5325
10 S-88 040 2.37 050 0.46 14.5 1610.1 59.8 186 0 4 12 40 130 0 11754 60 S-367 140 2.97 140 3.97 6.2 781.0 54.9 77 0 0 8 17 52 0 9774
11 S-7 090 9.57 090 10.57 22.1 1101.9 181.1 275 0 4 28 55 188 0 24401 61 S-10 080 9.23 080 10.23 18.0 614.2 125.3 203 0 1 25 56 121 0 30204
12 S-89 010 19.00 010 20.00 12.7 1417.5 96.2 168 1 2 14 27 124 1 14052 62 S-10 080 11.23 080 12.23 12.9 640.1 97.8 155 1 2 11 40 101 1 22263
13 S-112 000 1.00 000 2.00 14.9 1231.5 114.8 179 0 1 18 45 115 0 14922 63 S-51 010 29.82 010 30.82 6.9 744.6 52.5 99 0 4 5 11 79 0 12721
14 S-22 010 5.00 010 6.00 20.4 1107.7 167.5 244 0 1 21 68 154 0 20498 64 S-1 170 2.71 170 3.71 8.6 1133.6 11.9 95 0 1 16 21 57 0 7869
15 S-7 140 2.01 140 3.01 15.6 1161.1 121.1 203 1 3 23 26 150 1 16506 65 S-128 100 2.08 100 3.08 4.6 996.7 27.0 49 0 1 6 15 27 0 4539
16 S-7 090 6.57 090 7.57 24.9 997.9 263.4 373 0 2 16 58 297 0 34143 66 S-69 020 1.23 020 2.23 5.7 834.2 29.6 71 1 0 4 18 48 1 8542
17 S-22 010 2.00 010 3.00 24.9 978.9 183.1 283 0 1 27 89 166 0 26676 67 S-192 010 0.00 010 1.00 3.0 7255.5 18.4 28 1 1 4 8 14 1 790
18 S-59 050 24.50 050 25.50 27.7 946.8 196.9 273 0 1 20 135 117 0 27278 68 S-190 050 1.52 050 2.52 3.6 1368.9 17.1 34 0 0 7 12 15 0 3491
19 S-10 080 10.23 080 11.23 24.0 941.0 184.2 260 2 2 32 75 149 2 26583 69 S-38 000 0.00 000 1.00 5.8 894.1 20.4 65 0 0 14 10 41 0 6660
20 S-7 150 0.03 150 1.03 16.2 997.6 126.1 206 0 2 20 40 144 0 18908 70 S-112 000 2.00 000 3.00 8.2 687.3 49.1 107 0 1 10 19 77 0 14315
21 S-22 010 0.00 010 1.00 15.6 1013.0 124.3 188 0 1 16 51 120 0 17659 71 S-89 010 15.00 010 16.00 8.6 700.6 39.7 102 0 1 16 17 68 0 13351
22 S-161 030 0.00 030 1.00 7.8 1905.7 53.5 78 0 3 5 33 37 0 3762 72 S-5 180 20.14 190 1.00 7.9 653.5 63.5 97 0 8 7 11 71 0 13721
23 S-255 030 5.46 040 0.28 17.5 912.2 145.3 205 0 3 19 55 128 0 20790 73 S-25 030 1.33 030 2.33 7.3 670.6 56.2 84 0 0 5 30 49 0 12933
24 S-36 030 19.33 030 20.33 16.7 914.5 101.0 157 0 2 23 66 66 0 16232 74 S-22 030 10.21 030 11.21 5.8 854.1 21.2 56 1 1 10 16 28 1 6200

25 S-102 030 4.86 030 5.86 23.2 877.9 180.8 299 0 2 27 60 210 0 31196 75 S-59 060 0.22 060 1.22 10.1 648.0 51.4 93 1 0 18 34 40 1 19916
26 S-112 030 1.04 030 2.04 10.6 1043.0 85.4 125 0 2 15 27 81 0 11186 76 S-51 010 30.82 010 31.82 6.7 719.3 35.6 74 0 4 11 12 47 0 9534
27 S-7 090 8.57 090 9.57 22.2 877.5 174.2 263 1 7 22 62 171 1 27814 77 S-77 050 15.99 050 16.99 9.2 632.2 66.9 124 0 0 5 31 88 0 18889
28 S-88 040 1.37 040 2.37 13.8 985.8 63.0 178 0 2 11 42 123 0 16823 78 S-7 140 1.01 140 2.01 8.1 650.7 57.7 108 0 1 12 15 80 0 17071
29 S-18 070 0.42 070 1.42 9.3 1341.3 44.2 87 0 2 11 38 36 0 6614 79 S-161 030 2.00 030 3.00 8.1 680.7 34.0 74 0 0 12 34 28 0 10712
30 S-161 030 10.00 030 11.00 9.0 1071.8 68.6 111 0 1 11 25 74 0 10650 80 S-107 010 8.00 010 9.00 8.1 625.7 54.1 103 0 0 7 27 69 0 15112
31 S-180 000 0.00 000 1.00 29.9 1056.6 30.5 345 0 4 23 112 206 0 29991 81 S-7 090 5.57 090 6.57 14.6 547.8 128.6 204 0 4 18 23 159 0 34028
32 S-107 010 0.00 010 1.00 16.3 868.3 113.3 221 0 1 14 45 161 0 29887 82 S-45 050 2.56 050 3.56 6.6 638.7 54.0 80 0 0 5 25 50 0 12225
33 S-103 000 1.00 000 2.00 6.4 2283.1 34.8 71 0 1 6 24 40 0 7462 83 S-130 060 0.00 060 1.00 6.2 792.3 17.7 54 0 0 3 36 15 0 8987
34 S-365 110 15.35 110 16.35 13.1 880.8 109.0 153 1 2 14 39 97 2 17400 84 S-89 010 16.00 010 17.00 7.5 652.8 32.9 97 0 0 10 19 68 0 13631
35 S-18 040 2.27 040 3.27 14.1 829.4 116.3 170 0 0 14 48 108 0 18956 85 S-112 010 0.37 010 1.37 9.6 612.8 37.7 92 0 4 10 36 42 0 13857
36 S-141 000 2.00 010 0.92 9.9 960.5 55.6 109 1 2 11 30 65 1 10953 86 S-265 020 2.30 020 3.30 11.9 556.9 74.4 129 0 1 15 41 72 0 21357
37 S-89 010 17.00 010 18.00 12.7 871.4 64.3 143 0 1 18 39 85 0 15092 87 S-29 030 15.18 040 0.73 5.3 761.3 20.9 52 0 0 9 18 25 0 6990
38 S-7 140 3.01 140 4.01 12.9 818.7 105.0 175 0 0 18 27 130 0 19615 88 S-5 180 19.14 180 20.14 2.9 1200.7 16.9 35 0 2 3 6 24 0 7877
39 S-18 040 0.27 040 1.27 12.7 800.7 112.0 164 0 3 9 38 114 0 20254 89 S-18 040 1.27 040 2.27 10.8 555.9 76.4 119 0 1 11 40 67 0 19553
40 S-36 030 23.33 040 0.43 11.6 892.5 52.4 95 0 0 14 59 22 0 9782 90 S-18 060 16.06 070 0.42 5.8 704.7 25.4 52 2 0 4 25 21 2 7360
41 S-7 090 11.57 090 12.57 8.1 996.2 45.8 98 1 1 7 24 65 1 8991 91 S-22 030 11.21 030 12.21 4.7 862.9 15.4 49 0 1 7 15 26 0 5190

42 S-7 130 13.73 130 14.73 7.4 1043.6 38.1 87 0 1 6 26 54 0 7745 92 S-284 010 15.44 020 0.19 4.6 805.0 18.5 36 0 0 5 25 6 0 5325
43 S-22 010 1.00 010 2.00 16.1 754.3 113.9 197 0 1 14 55 127 0 24477 93 S-102 030 2.86 030 3.86 11.1 549.0 57.4 124 1 1 14 34 74 1 20677
44 S-16 020 12.85 030 0.57 16.9 732.8 116.7 178 0 4 17 63 94 0 24349 94 S-190 050 0.52 050 1.52 2.9 1301.0 14.6 31 0 0 2 13 16 0 3542
45 S-365 110 14.35 110 15.35 8.9 833.3 76.5 109 0 2 6 30 71 0 12433 95 S-180 000 1.00 020 0.35 11.4 577.4 29.5 120 2 1 12 39 66 2 20605
46 S-16 130 14.66 130 15.66 10.4 854.5 49.6 92 0 0 15 45 32 0 9853 96 S-107 010 4.00 010 5.00 11.5 542.0 59.0 143 0 0 12 36 95 0 24738
47 S-321 010 3.00 010 4.00 8.8 811.1 73.0 105 0 4 11 19 71 0 12560 97 S-21 060 0.35 060 1.35 5.0 704.9 23.0 42 0 0 4 28 10 0 5457
48 S-5 080 2.48 080 3.48 13.3 739.6 80.1 117 0 0 7 77 33 0 14862 98 S-107 010 1.00 010 2.00 9.2 547.1 61.7 142 0 0 8 18 116 0 23765
49 S-331 000 4.00 010 0.23 7.3 799.5 66.6 113 0 2 4 13 94 0 13961 99 S-190 050 7.52 050 8.52 10.5 624.4 19.1 89 0 1 12 51 25 0 13598
50 S-107 010 3.00 010 4.00 14.8 690.0 96.3 179 1 0 20 40 118 1 23827 100 S-69 020 0.23 020 1.23 4.7 733.6 19.2 53 0 0 6 16 31 0 7170
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Table 12. Summary of high crash locations on State highways in Top 500 ranked segments 
State 

Routes 
Number of High 
Crash Segments 

Segment Ranked 
Highest (Rank) 

Number of Fatalities in 
Top 500 (3 year data) 

Total Number of 
Fatalities by route 

(3 year data) 
1 10 170(64) 1 15 
5 25 80(48) 12 36 
7 34 90(1) 11 46 
8 6 130(430) 6 11 
10 14 80(10) 5 20 
12 7 30(243) 2 11 
16 14 20(44) 3 19 
18 9 70(29) 2 9 
22 11 10(6) 3 13 
36 4 30(24) 0 1 
51 2 10(63) 0 3 
59 9 50(18) 4 17 
60 2 0(109) 2 6 
69 9 20(5) 4 13 
88 6 40(10) 0 5 
102 7 30(25) 1 4 
107 5 10 (32) 1 5 
112 10 0(13) 0 0 
133 6 0(138) 2 4 
141 2 0(30) 2 7 
161 6 30(30) 0 5 
180 3 0(31) 2 2 
255 2 30(23) 2 4 
265 8 20(107) 3 7 
321 2 10(47) 0 2 
338 5 10(47) 0 4 
365 12 110(45) 2 9 
367 13 140(60) 4 11 

 
From Table 13 it can be inferred that the high crash segments are located in particular regions of  
each route o f the s tate highway network system.  The listed s egments are in the top 5 00 ranked 
segments. These segm ents should be given m ore importance in im proving traffic safety. From  
Table 13, the segm ent 1.6(90) to 12.6(90) was identified as the longest continuous high crash 
segment on route S-7. Hence, more safety measures must be provided to improve this section. 
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Table 13. Summary of High Crash Segments on State Highways 
State 

Routes 
Begin LM (Section Start)- 

End LM (Section End) 
S1 Crashes, HCS

(3 year data) 
S2 Crashes, HCS 

(3 year data) 

1 
11.0(110)-1.9(120) 
4.9(130)-6.9(130) 
0.7(170)-3.7(170) 

0 4 

5 

1.5(80)4.5(80) 
1.0(90)-5.0(90) 
6(90)-0.4(120) 

4.4(120)-6.4(120) 
2.6(170)-4.6(170) 

18.1(180)-1.0(190) 

9 35 

7 

1.6(90)-12.6(90) 
5.4(100)-8.4(100) 

13.7(130)-4.0(140) 
0.0(150)-3.0(150) 
3.1(200)-7.1(200) 

8.1(200)-10.1(200) 

4 25 

8 18.4(70)-0.8(80) 
7.9(130)-0.5(140) 6 0 

10 1.0(0)-3.0(0) 5 14 
12 1.2(30)-3.2(30) 0 6 

16 
0.9(20)-2.9(20) 
9.9(20)-3.6(20) 

13.7(130)-15.7(130) 
1 10 

18 0.3(40)-5.3(40) 
16.1(60)-3.4(70) 2 11 

22 
0.0(10)-6.0(10) 
7.0(10)-9.0(10) 

10.21(30)-12.21(30) 
3 8 

36 19.3(30)-22.3(30) 0 3 

51 29.8(10)-31.8(10) 0 3 

59 23.50(50)-1.2(60) 2 4 
60 0.0(0)-2.0(0) 2 4 

69 
0.2(20)-20(2.2) 

18.2(20)-2.8(30) 
5.3(60)-1.7(70) 

4 3 

88 0.4(40)-0.5(50) 0 10 

102 3.0(20)-5.0(20) 
1.9(30)-5.9(30) 1 12 

107 0.0(10)-2.0(10) 
3.0(10)-6.0(10) 1 3 
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Table 13. Continued 
State 

Routes 
Begin LM (Section Start)- 

End LM (Section End) 
S1 Crashes, HCS

(3 year data) 
S2 Crashes, HCS 

(3 year data) 

112 1.0(0)-3.4(10) 
0.0(30)-2.0(30) 0 8 

133 0.0(0)-2.0(0) 
0.4(10)-2.4(10) 1 5 

141 7.9(10)-8.9(10) 1 0 
161 0.0(30)-3.0(30) 0 3 
180 0.0(0)-0.4(20) 2 5 
255 4.5(30)-0.3(40) 1 3 

265 
6.0(10)-8.0(10) 
1.3(20)-3.3(20) 
5.3(20)-9.3(20) 

3 10 

321 3.0(10)-4.0(10) 0 4 

338 2.0(10)-6.0(10) 2 7 

365 13.4(110)-1.0(120) 
18.5(140)-20.5(140) 3 7 

367 

1.0(120)-0.7(130) 
9.7(130)-1.0(140) 
2.0(140)-4.0(140) 
3.1(150)-5.1(150) 

3 7 

 
To evaluate if the top 500 high crash segm ents included significant num ber of hi gh severity 
crashes the results were compared with the total number of crashes for th e state routes. To show 
the difference between the top 100 and the top 50 0 high crash segments, frequency of crashes by 
type was als o compared. Figure 8 presents  the re sults of  the comparison for the three years of  
crash data. The com parison shows that th e severity including property dam age only, S5 has the 
highest frequency than a ny other crash severity fo r the top 100, top 500, and all segm ents data. 
The severity including fatalities has higher rate of frequency for all the segments than the top 500 
crash segments. The total frequency of crashes for all segm ents for S1 is 5.67 tim es (613/106) 
the total frequency of crashes in top 500 segments, showing that  the crash severity including 
fatalities is spread random ly over the highway network. T he frequency of crashes in top 100 
crash segments constitutes 29.5% (14,598/49,454), and the frequency of crashes in top 500 crash 
segments constitutes 54.5% (26,959/49,454) of the total frequency of crashes for the three year 
crash data.  
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Figure 8. Comparison of total frequency of severities on State Highway by Top 100, Top 
500 ranked segments and all segments for 3 years of crash data. 

 
VII.4. Summary and Analysis of Interstate, US  and State Highw ays using Crash Severity 
and AADT 
 
The three highway networks were also compared in term s of frequency of crashes by severity. 
The com parison was n ot perform ed to evalu ate their perf ormance and com pare them  but to 
analyze and indicate w hich highway networks are m ost vulnerab le to  high severity and high 
frequency of crashes. O nly in this m anner can a safety engineer propose rem edial measures and 
allocate resources. Figure 9 shows an analysis and comparison of the three highway networks.  
 
From Figure 9,  it can be inferred that the freq uencies of crashes were  higher on State highway 
network when compared to other highway networks. The severity including fatalities was also at 
a higher frequency for the State highway networ k system  when com pared to oth er highway 
networks. This can also be seen for S2, S3 and S5 crashes. Only for S4, the US network indicates 
a slightly higher frequency of crashes. This i ndicates that State high ways are more prone to 
crashes including crashes that include loss of life.  
 
Figure 10 compares the frequency of crashes by type for the US and State highway routes for the 
top 500 high crash segments. It can be observed that  the frequency of crashes for all severities is 
higher for the US routes com pared to the S tate routes. This indicates that the top 500 high crash 
segments capture higher num ber of crashes fo r US highways com pared to State highways. 
Additionally, the top 500 high crash segments are more effective for US highways as the crash es 
are more concentrated on the 18 US highways compared to 138 State highways.  
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Figure 9. Summary of Frequency of Crashes by Severity on Interstates, US and State 

Highway Systems for All segments for 3 years of crash data  

S 1 S 2 S 3 S 4 S 5
U S  H I G H W A Y S 1 6 8 7 0 0 3 9 3 6 1 1 7 3 2 1 7 9 3 7
S T A T E  H I G H W A Y S 1 0 6 5 4 2 3 1 0 4 8 2 0 6 1 5 0 0 1
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Figure 10. Summary of Frequency of Crashes by Severity on US and State Highway 

Systems for Top 500 High Crash Segments 
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Figure 12 shows the summary of the three highway systems in terms of frequency of crashes for 
the top 100 segm ents with the three year averag e AADT. It illustrates that the total nu mber of 
crashes is highest for the US highway system  when crashes from  the top 100 segm ents are  
summed up.  Also, whe n the ratio of num ber of  crashes to the three year averag e AADT is 
analyzed, th e ratio  is  highest for th e State h ighway system  indicating that the S tate highways  
were more prone to crashes which m ay lead to unsafe zones of driving. The Interstate highways 
were m uch safer com pared to other highway systems as the average AADT  for interstate 
highways is much higher, 2.6  tim es higher compared to the US highway system  and almost 3.7 
times higher compared to the State highway system. In general, it needs to be kept in perspective 
that the Interstate highways are divided and the US and State highw ay routes com prise of  
divided and undivided sections which leads to m ore frequenc y of crashes on US and State 
highway routes. From  Figure 10 it can be in ferred that though the AADT  is higher for the 
Interstates, the frequency of crashes are relatively low when compared to the US and State routes.  
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Figure 12. Summary of three highway systems in terms of total crashes in Top 100 

segments to the average AADT 

VIII. CONCLUSIONS AND RECOMMENDATIONS 
This report presents th e analys is of three hi ghway networks, the Interstates, US , and State 
Highways and identifies the  segments with th e highest crash frequency a nd severity. The high 
crash segments were ranked and the ranking de pended upon factors such as AADT, weighted 
severities index, frequency of crashes, etc. The report analyzed highw ay segm ents 1 m ile in  
length as this length can be safely assumed to be homogenous with similar traffic, geometric, and 
control conditions. For interstate  highways, top 100 high crash segm ents were analyzed whereas  
for US and State highways the top 500 high crash segm ents were considered. This was 
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considered appropriate for analysis as the top 100/500 represented a reasonable num ber of 
crashes over the high crash segments versus the total number of crashes over the network for the 
three years of crash data by percentage.  
 
Table 14 su mmarizes the high crash  segments for each of the interstate highways which can b e 
considered as hot spots. The frequency of crashes was found to be much higher whenever a route 
passed through the vicinity of major cities mainly because of higher traffic volum es. This was a 
common pattern in the analysis of interstate highways. I-30 and I-40 have the highest num ber of 
segments among the top 100 interstate highways a nd the highest frequency of crashes among the 
interstate highways f or the thre e ye ars of  cras h data. Hence, I-30 and I-40 are m ost prone to 
crashes among interstate highways primarily because of high volume and location in the densely 
populated city of Little Rock and I-30 is also at the intersection with othe r Interstate highways. 
In the top 100 Interstate highway segments, no high crash segments were identified for I-440 and 
only three segments were identified for I-530 which is not included in Table 14.  
 
Table 14~. Summary of High Crash Segments on Interstate Highways 

Interstate 
Routes 

High Crash 
Segments*   

(from mile marker  
to mile marker) 

Fatalities, 
HCS 

(3 yr data) 

Fatalities 
by route 
(3 yr data) 

Total Crashes, 
HCS 

(3 yr data) 

Total Crashes 
on route 
(3 yr data) 

30 114 to 143 26 68 3268 4762 

40 126 to 155,  
272 to 285 

19 97 2387 5502 

55 1 to 11 4 42 491 1074 
430 1 to 12 2 5 945 1121 

540 4 to 10, 
62 to 68 9 30 1043 2758 

630 1 to 8 3 3 1265 1381 
Total  - 63 245 9399 16,598 

*High Crash Segments = HCS 
~ For details, refer to specific tables by route in the appendix 

 
The frequency of crashes which occurred on US and State highways were found to be m ore on 
undivided sections compared to divided sections. The analysis also revealed that for US and 
State highway systems the major crash locations o ccurred in and around th e city of L ittle Rock. 
For US highways, 10 hi ghways were selected as most vulnerable to high frequency and severity 
of crashes. These 10 highways are identified in  Table 15. For State highways, out of the 28 
highways selected from the 138 routes which were analyzed from the top 500 high crash 
segments, 13 highways were categorized into 9  
 
On US highways, US-71 and on S tate highways, S-7 had high frequency of  crashes compared to 
other US and State highways. For most of the segments which had high frequency of crashes and 
were identified as high crash locations, continuous segments which can be term ed as high crash 
locations or hot spots were identified and are identified in the tables in this section and the above 
sections. On the US highway, US-71 had several sections that were identified as  high crash  
locations. O n the State highways, route 7 had se veral sections which were identif ied as high 
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crash locations. The above sections and the high cr ash locations are described in detail in the 
report. In this report, the identification of high crash segments have been carried out and another 
report aims to find the causes of high frequency of crashes and propose remedial measures. 
 
Table 15^. Summary of High Crash Segments on US Highways 

US 
Routes Sections 

Fatalities, 
HCS 

(3 yr data) 

Fatalities 
by route 
(3 yr data) 

Total Crashes, 
HCS 

(3 yr data) 

Total Crashes 
on route 
(3 yr data) 

49 10, 20, 30, 80, 90, 
100 10 33 1743 2177 

62 10,  20, 30, 40, 50, 
110, 170, 200 20 46 2688 3601 

63 30, 60, 70, 80, 120, 
130 20 50 1126 1914 

64 10, 20, 30, 40, 50, 
60, 80, 90, 150, 160 6 43 2960 3853 

65 10, 70, 80, 90, 170, 
200, 210 15 48 2438 3316 

67 
10, 20, 50, 60, 70, 
80, 90, 100, 110, 

120, 160, 180, 190 
21 56 3661 4793 

70 
10, 80, 90, 120, 

130, 170, 180, 190, 
200 

15 32 3678 4315 

71 
20, 30, 40, 60, 70, 
100, 130, 140, 150, 

160, 180, 190 
22 58 7304 8463 

270 40, 50, 60, 90, 100 12 24 1722 2223 

412 10, 20, 30, 40, 60, 
70, 80, 90 17 30 3459 3876 

^For complete details, refer to Table 10 
 
Tables 14 to 17 identify the high crash segm ents on the routes which had higher crash frequency 
and severity. These high crash segments were determined based on their rank in the top 100/500 
ranked segments. These particular sections must be examined carefully and a detailed analysis on 
these sec tions is  requ ired to reduc e the  f atalities pr imarily as it cause s loss  of  lif e and a lso to 
provide remedial measures to reduce the crashes which result in property damage only. 
 
It was found from the analysis of the three major highway systems that similar to Little Rock, the 
frequency of crashes increased  around other major cities such as Fayetteville. Hence, a possible  
way to reduce the frequency of crashes would be to perform a m ore detailed study of  crashes in 
and around major cities by which th e methods of reducing the frequency and severity of crashes 
could be identified. This study was carried out at the network level and a m ore detailed study 
could be carried out around m ajor cities to get a better understanding of  crash patterns which 
could be used to propose safety measures for the reduction of frequency and severity of crashes. 
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Table 16*. Summary of High Crash Segments on State Highways 

State 
Routes Sections 

Fatalities, 
HCS 

(3 yr data) 

Fatalities 
on route 
(3 yr data) 

Total 
Crashes, HCS 

(3 yr data) 

Total Crashes 
on route 
(3 yr data) 

5 80, 90, 120, 170, 180, 
190 12 36 1160 2037 

7 90, 100, 130, 140,  
150, 200 11 46 3685 4725 

8 70, 80, 130, 140 6 11 63 357 
10 0 5 20 1564 2012 
16 20, 130 3 19 888 1294 
22 10, 30 3 13 1932 2175 
59 50, 60 2 17 210 1065 
69 20, 30, 60, 70  13   
367 120, 130, 140, 150 4 11 490 899 

* For complete details, refer to Table 13 
 
The Empirical Bayes’, EPDO, and Crash Rate met hods yielded similar results for the Interstate, 
US and State highway networks. The EPDO considers severity into account while calculating the 
rank of each segm ent. The EB m ethod takes AADT and the variations in crashes over time into 
account. The EB m ethod is based on historical data  as it takes the variations for traffic volume 
and frequency of crashes into account. The CR method takes AADT, length of the segm ent, and 
number of crashes into account. CR  method takes factors in analysis  which play a vital role in 
the location of high crash locations. The analys is rev ealed that the r anking and identif ication 
conducted by the above m ethods were accurate a nd each of the m ethods took i mportant factors 
into account.  
 
Table 17*. Summary of High Crash Segments on State Highways 

State 
Routes Sections 

Fatalities, 
HCS 

(3 yr data) 

Fatalities 
on route 
(3 yr data) 

Total 
Crashes, HCS 

(3 yr data) 

Total Crashes 
on route 
(3 yr data) 

12 30 2 11 150 440 
18 40, 60, 70 2 9 823 1153 
265 10, 20 3 7 521 807 
365 110, 120, 140 5 9 791 1244 

* For complete details, refer to Table 13 
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Table A1. Top 25 High Crash Locations of Interstate I-30 

# E P D O C R E B T o t a l S 1 S 2 S 3 S 4 S 5  F a ta l A A D T
1 1 4 1 4 3 .5 5 8 1 .1 2 9 4 . 3 4 5 2 2 4 2 4 1 5 9 2 6 3 2 9 8 8 4 5
2 1 4 0 4 6 .8 3 9 5 .7 2 8 1 . 6 4 7 0 2 6 4 0 1 5 5 2 6 7 2 1 0 8 7 7 9
3 1 2 6 1 8 .0 9 0 9 .1 1 1 8 . 3 1 7 1 2 1 2 2 5 3 9 3 2 5 2 6 9 8
4 1 3 8 2 2 .2 4 0 4 .3 1 1 5 . 8 2 1 8 1 6 1 9 6 9 1 2 3 2 8 0 0 4 6
5 1 4 2 2 2 .0 1 8 9 .9 4 8 . 0 2 1 7 2 4 1 5 7 5 1 2 1 3 1 0 4 4 4 1
6 0 9 .3 2 7 6 .9 5 8 . 7 8 9 1 2 7 3 1 4 8 1 3 0 5 9 4
7 1 3 0 1 2 .1 2 3 8 .7 5 0 . 8 1 2 2 1 1 1 5 3 2 7 3 1 6 7 1 8 5
8 1 2 0 1 0 .8 1 8 4 .5 6 0 . 2 1 3 5 0 1 7 2 8 9 9 0 6 8 7 0 2
9 1 2 8 1 4 .0 1 7 3 .5 5 2 . 1 1 4 3 0 2 8 5 2 8 1 0 7 6 3 4 2

1 0 1 2 3 1 8 .2 1 6 6 .7 4 5 . 5 1 4 3 1 1 1 1 8 9 4 1 1 7 9 2 2 7
1 1 1 3 9 1 6 .9 1 6 3 .3 3 0 . 5 1 6 8 1 2 1 8 5 1 9 6 1 9 4 3 9 3
1 2 1 1 5 7 .1 1 7 0 .7 4 1 . 5 7 8 0 0 9 1 8 5 1 0 4 5 8 2 7
1 3 1 1 8 8 .9 1 5 4 .4 4 3 . 2 9 9 0 1 1 0 2 2 6 6 0 5 9 1 2 6
1 4 1 2 2 1 1 .9 1 3 1 .9 2 2 . 4 1 0 3 0 0 1 0 5 2 4 1 0 7 2 3 5 9
1 5 1 3 7 1 1 .7 1 0 2 .0 2 2 . 8 1 0 0 1 2 1 5 3 7 4 5 1 8 9 8 3 4
1 6 1 2 9 9 .3 1 1 8 .1 1 1 . 0 9 5 1 1 1 0 2 5 5 8 2 7 4 1 2 6
1 7 1 1 3 6 .0 1 0 2 .5 1 6 . 5 4 4 3 1 8 1 5 1 7 3 4 0 9 9 3
1 8 1 1 6 5 .5 1 1 2 .3 1 1 . 2 5 4 1 1 8 1 1 3 3 1 5 2 7 9 1
1 9 1 2 4 6 .9 7 5 .2 2 6 . 3 6 2 0 3 7 2 1 3 1 0 7 6 6 7 4
2 0 1 2 5 7 .0 8 4 .9 1 6 . 6 6 9 1 2 3 2 4 3 9 1 7 5 3 7 0
2 1 1 2 7 6 .9 7 8 .7 2 2 . 9 6 5 0 3 1 0 1 5 3 7 0 7 6 4 6 8
2 2 1 3 3 5 .8 7 3 .0 2 9 . 4 6 2 0 1 7 1 4 4 0 0 7 8 0 2 3
2 3 1 3 5 6 .1 5 9 .5 5 5 . 8 5 6 1 0 4 2 4 2 7 1 8 6 2 7 0
2 4 1 3 4 6 .1 6 6 .6 3 5 . 4 5 7 2 3 4 1 4 3 4 2 7 8 5 3 0
2 5 1 1 4 4 .4 9 1 .4 1 1 . 1 3 6 0 0 5 1 8 1 3 0 3 9 4 4 4

R a n k
M i le  

M a rk e r
A n a ly s is  M e th o d s N u m b e r  o f  C ra s h e s O th e r  V a r ia b le s

 
 
Table A2. Top 25 High Crash Locations of Interstate I-40 

E PD O CR E B Tota l S 1 S2 S 3 S 4 S 5  Fatal AA DT
1 15 2 2 1.2 9 8.0 177. 9 2 34 1 3 1 1 69 150 1 67 786
2 27 7 1 7.7 2 54.0 153. 6 1 95 2 8 8 45 132 2 52 033
3 15 4 1 8.5 2 57.0 85.7 1 90 0 5 2 1 48 119 0 103 447
4 15 1 1 2.4 2 07.0 102. 2 1 50 0 2 1 0 30 108 0 63 663
5 15 3 1 9.7 9 4.0 102. 8 2 03 1 3 1 7 61 121 1 100 913
6 12 8 1 0.8 9 0.0 74.1 1 03 0 5 7 36 55 0 42 788
7 14 7 1 1.8 2 16.0 82.8 1 22 0 3 1 7 25 77 0 56 030
8 15 0 9 .8 2 51.0 66.0 1 11 0 3 1 1 20 77 0 62 972
9 27 8 8 .6 1 87.0 43.6 8 3 1 6 7 19 50 1 58 923

1 0 14 2 9 .4 1 20.0 55.3 1 01 1 1 1 1 22 66 1 64 088
1 1 27 9 9 .1 1 8.0 48.7 8 7 1 8 7 18 53 1 57 556
1 2 28 0 7 .8 1 03.0 43.7 6 6 2 9 5 13 37 2 37 235
1 3 14 8 6 .6 2 04.0 46.7 7 9 1 0 7 13 58 1 51 395
1 4 27 1 5 .2 1 18.0 26.9 4 5 1 6 2 11 25 2 33 996
1 5 13 3 6 .6 4 7.0 31.1 6 6 0 0 6 24 36 0 55 348
1 6 12 5 4 .7 4 1.0 25.2 5 0 2 4 0 24 20 2 44 734
1 7 27 6 6 .1 2 03.0 25.6 5 0 0 7 3 17 23 0 44 186
1 8 19 9 4 .7 1 32.1 29.7 4 8 0 3 6 8 31 0 33 233
1 9 14 6 6 .1 7 3.0 22.0 6 4 0 2 6 16 40 0 62 506
2 0 28 4 6 .0 9 7.4 21.9 4 4 1 12 2 8 21 1 41 750
2 1 14 9 5 .7 4 5.0 22.8 6 4 1 3 4 10 46 1 61 786
2 2 13 5 5 .0 1 71.0 17.1 5 2 1 3 2 12 34 1 56 306
2 3 28 2 5 .8 9 7.0 20.9 4 2 0 9 5 11 17 0 40 460
2 4 24 2 4 .0 1.0 22.0 3 9 1 1 7 5 25 1 33 546
2 5 84 3 .4 7 8.0 23.2 3 8 0 2 6 2 28 0 26 153

Ra nk
Mile 

Marker
Ana lys is  Me thod s Numb er of Crashes O th er Va riables
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Table A3. Top 25 High Crash Locations of Interstate I-55 

# E P D O C R E B T o ta l S 1 S 2 S 3 S 4 S 5  F a ta l A A D T
1 9 1 3 .8 1 7 2 2 . 6 7 8 .2 1 0 3 2 1 1 8 4 6 3 6 2 2 2 3 0 3
2 8 9 .9 8 1 2 .4 6 2 .4 8 4 0 8 5 3 3 3 8 0 2 2 8 6 5
3 1 0 1 0 .0 7 9 5 .9 5 2 .2 7 2 2 1 7 4 5 1 7 2 2 4 3 5 8
4 3 6 .2 1 4 5 .9 3 9 .4 6 5 0 4 4 1 5 4 2 0 4 1 4 7 1
5 7 6 .1 1 6 5 .5 3 1 .2 5 3 0 6 5 1 5 2 7 0 3 6 4 6 2
6 6 7 4 .4 2 2 0 .7 3 0 .9 4 6 0 0 3 1 6 2 7 0 1 9 0 4 1
7 2 6 .4 1 0 6 .9 2 7 .3 5 8 0 8 3 1 4 3 3 0 4 9 8 7 2
8 0 7 .1 1 0 3 .5 2 5 .6 5 6 0 9 8 1 3 2 6 0 4 9 7 3 6
9 6 3 2 .4 2 1 8 .2 1 1 .6 2 1 0 1 2 8 1 0 0 1 5 0 1 9

1 0 4 3 .3 8 0 .0 1 2 .2 3 3 1 1 0 1 1 2 0 1 3 7 8 3 6
1 1 2 3 3 .0 9 0 .2 1 0 .8 2 4 1 4 2 4 1 3 1 5 2 5 6 2 1
1 2 1 5 .8 7 2 .8 9 . 9 4 0 2 3 8 1 4 1 3 2 5 0 5 2 3
1 3 6 6 1 .6 7 5 .4 6 . 7 1 6 0 1 2 3 1 0 0 1 9 3 8 1
1 4 2 0 2 .1 6 2 .7 5 . 5 1 9 1 1 1 5 1 1 1 2 7 6 7 9
1 5 1 3 2 .0 5 7 .4 4 . 1 1 8 0 2 1 5 1 0 0 2 8 6 7 8
1 6 3 3 1 .1 3 8 2 .8 4 . 1 1 0 0 2 1 0 7 0 1 1 8 3 9
1 7 6 4 1 .5 6 1 .1 4 . 2 1 3 0 1 1 5 6 0 1 9 4 2 3
1 8 2 5 1 .6 5 4 .8 3 . 1 1 1 0 5 0 0 6 0 1 8 3 1 8
1 9 4 0 1 .0 7 6 .3 3 . 1 8 0 0 2 3 3 0 1 0 0 3 8
2 0 5 6 1 .3 5 4 .2 2 . 8 1 0 0 0 3 3 4 0 1 7 0 4 0
2 1 2 6 1 .6 4 9 .6 2 . 2 1 0 0 2 1 5 2 0 1 8 4 2 0
2 2 4 1 1 .5 5 1 .1 2 . 0 9 1 1 2 2 3 1 1 6 8 7 8
2 3 3 6 1 .2 5 6 .9 2 . 0 7 0 1 2 3 1 0 1 2 3 2 9
2 4 1 1 1 .8 3 4 .3 2 . 4 1 1 0 2 2 5 2 0 2 9 3 1 8
2 5 4 3 1 .3 4 7 .6 1 . 9 1 0 0 0 1 6 3 0 1 9 1 9 0

R a n k
M i l e  

M a r k e r
A n a ly s is  M e th o d s N u m b e r  o f C r a s h e s O t h e r  V a r ia b le s

 
 
Table A4. Top 13 High Crash Locations of Interstate I-430 

# E P D O C R E B T o t a l S 1 S 2 S 3 S 4 S 5 F a t a l A A D T
1 9 1 7 . 2 2 5 2 .9 1 0 6 . 9 1 8 8 0 1 2 4 4 0 1 2 3 0 6 8 3 6 8
2 6 1 4 . 9 1 9 8 .7 6 9 . 1 1 5 8 0 3 1 7 3 8 1 0 0 0 7 3 7 4 6
3 7 1 6 . 0 1 8 7 .7 6 2 . 9 1 5 5 1 1 1 6 5 3 8 4 1 7 5 8 8 6
4 0 8 .2 1 6 5 .4 3 3 . 8 8 3 0 2 1 0 2 1 5 0 0 4 5 9 1 0
5 5 8 .5 1 3 5 .0 1 9 . 5 9 0 0 1 9 2 4 5 6 0 6 1 3 4 2
6 1 1 8 .7 1 3 0 .1 1 5 . 8 8 8 0 2 1 2 2 1 5 3 0 6 2 5 8 2
7 3 7 .1 9 0 .6 1 0 . 4 6 2 1 2 1 1 1 6 3 2 1 6 2 7 8 1
8 1 6 .2 8 9 .0 1 0 . 5 5 6 0 3 7 1 7 2 9 0 5 8 6 9 3
9 8 4 .1 4 8 .6 4 7 . 3 3 8 0 0 5 1 4 1 9 0 7 1 5 9 2

1 0 1 2 6 .1 9 4 .4 5 . 5 5 9 2 3 3 1 5 3 6 2 5 7 1 9 8
1 1 4 5 .2 8 0 .1 1 6 . 7 5 3 1 1 5 1 3 3 3 1 6 0 8 9 6
1 2 1 0 5 .9 8 7 .9 1 5 . 0 6 5 0 1 3 2 0 4 1 0 6 7 9 8 2
1 3 2 3 .1 3 8 .0 4 5 . 9 2 6 0 1 3 1 1 1 1 0 6 2 5 5 4

R a n k
M i l e  

M a r k e r
A n a ly s is  M e th o d s N u m b e r  o f  C r a s h e s O th e r  V a r ia b l e s
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Table A5. Top 15 High Crash Locations of Interstate I-440 

EP D O C R EB T ota l S 1 S2 S 3 S 4 S 5 F ata l A AD T
1 0 4.7 6 0 .0 13 .8 43 0 1 7 13 22 0 664 56
2 3 4.2 6 2 .9 13 .7 41 0 2 5 10 24 0 600 15
3 1 4.1 5 6 .5 11 .1 40 0 0 6 12 22 0 651 90
4 13 2.3 13 9 .4 8 .8 21 0 1 1 9 10 0 180 24
5 9 2.9 7 7 .5 6 .3 30 1 0 2 8 19 1 487 63
6 10 1.9 7 8 .6 4 .9 19 0 0 4 3 12 0 223 21
7 5 3.2 4 7 .0 1 .5 27 1 0 6 6 14 1 544 33
8 2 3.5 3 5 .1 3 .9 25 1 0 7 9 8 2 655 48
9 6 3.0 4 6 .4 0 .9 26 0 0 4 11 11 0 532 46

1 0 14 1.7 3 0 .2 12 .2 14 0 2 2 3 7 0 568 43
1 1 4 3.0 4 1 .4 0 .6 26 0 1 6 6 13 0 577 92
1 2 7 1.6 3 0 .5 7 .5 18 0 0 1 5 12 0 546 11
1 3 8 1.5 3 1 .8 6 .8 18 0 0 2 3 13 0 522 83
1 4 12 1.4 3 7 .0 5 .0 9 0 1 3 3 2 0 224 33
1 5 11 1.0 4 0 .5 4 .1 9 0 1 0 3 5 0 203 00

R a nk
M i le  

M ark er
A na ly sis M et hods N u m be r o f C ra sh es O the r Var iab les

 
 
Table A6. Top 25 High Crash Locations of Interstate I-530 

E P D O C R E B T o t a l S 1 S 2 S 3 S 4 S 5  F a t a l A A D T
1 0 6 . 3 1 1 3 . 5 2 3 . 8 5 5 0 1 9 2 0 2 5 0 4 5 5 1 3
2 3 3 4 . 2 2 3 3 . 6 2 5 . 1 3 4 0 1 8 1 1 1 4 0 1 6 5 5 9
3 3 5 . 6 9 5 .4 1 1 . 0 3 1 5 2 1 0 6 8 6 3 3 0 5 8
4 9 3 . 5 9 5 .4 1 2 . 4 2 6 0 2 8 6 1 0 0 2 4 9 0 0
5 2 4 . 6 8 7 .9 1 0 . 3 3 6 0 3 9 8 1 6 0 3 9 6 9 2
6 3 7 1 . 9 5 2 6 . 3 1 0 . 7 2 2 0 2 1 2 1 7 0 2 1 6 8 6
7 2 9 2 . 4 8 9 .3 8 . 8 1 8 1 1 4 4 8 1 1 8 5 1 1
8 3 6 2 . 6 8 0 .9 8 . 3 2 1 0 3 3 5 1 0 0 2 3 7 5 2
9 1 0 2 . 3 8 4 .4 7 . 2 1 6 0 1 4 7 4 0 1 8 0 3 8

1 0 4 2 2 . 7 7 1 .2 5 . 8 2 1 1 1 3 7 9 1 2 7 2 5 2
1 1 3 1 1 . 9 1 0 7 . 6 5 . 2 1 4 0 1 2 7 4 0 1 8 2 8 6
1 2 8 3 . 6 6 5 .1 3 . 5 2 2 1 3 9 2 7 1 3 1 4 7 3
1 3 1 2 . 9 5 1 .6 4 . 0 2 4 1 1 5 4 1 3 1 4 2 5 6 7
1 4 5 2 . 7 4 2 .6 6 . 5 1 6 1 3 4 4 4 3 3 6 4 3 1
1 5 2 6 1 . 7 6 9 .1 5 . 0 1 4 1 1 2 2 8 1 1 8 5 5 0
1 6 6 1 . 7 4 1 .6 7 . 2 1 5 0 0 4 3 8 0 3 6 1 3 3
1 7 4 1 . 6 3 6 .2 8 . 4 1 2 0 0 3 5 4 0 3 4 0 9 2
1 8 2 7 1 . 3 6 0 .9 3 . 4 1 2 0 1 1 3 7 0 1 8 0 1 7
1 9 7 2 . 0 4 5 .7 3 . 4 1 7 0 0 7 1 9 0 3 3 9 6 5
2 0 2 5 1 . 6 5 6 .4 2 . 5 1 2 1 1 2 2 6 1 1 9 4 3 3
2 1 4 3 1 . 4 5 8 .4 2 . 6 1 3 0 0 2 4 7 0 2 0 7 7 7
2 2 3 4 2 . 3 5 1 .1 0 . 4 1 6 1 1 3 5 6 1 2 9 0 1 9
2 3 4 0 1 . 9 4 6 .2 1 . 5 1 4 0 1 5 2 6 0 2 7 8 9 3
2 4 3 9 1 . 8 4 7 .1 0 . 8 1 3 0 3 3 1 6 0 2 5 6 2 3
2 5 3 5 1 . 2 5 4 .5 1 . 7 1 4 0 1 1 1 1 1 0 2 3 5 0 7

R a n k
M i l e  

M a r k e r
A n a ly s is  M e t h o d s N u m b e r  o f  C r a s h e s O t h e r  V a r ia b le s
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Table A7. Top 25 High Crash Locations of Interstate I-540 

E P D O C R E B T o t a l S 1 S 2 S 3 S 4 S 5 F a t a l A A D T
1 6 4 1 4 .8 3 6 6 0 .3 1 1 3 . 0 1 4 9 3 5 1 0 3 9 9 2 4 4 1 4 4 2
2 6 2 1 5 .2 1 3 1 7 .3 1 0 6 . 0 1 2 9 3 0 1 6 5 4 5 6 3 2 8 1 6 1
3 6 3 8 . 8 6 6 8 .0 5 2 . 4 7 9 0 9 8 1 8 4 4 0 3 4 7 5 7
4 6 5 8 . 6 2 5 7 0 .1 5 1 . 6 7 9 0 1 1 6 2 0 4 2 0 3 5 4 9 2
5 8 1 0 .5 1 7 2 .0 4 7 . 9 9 2 1 6 9 3 0 4 6 1 4 8 9 6 8
6 6 6 1 2 .0 1 5 3 .9 3 9 . 8 1 0 3 0 6 1 8 2 9 5 0 0 6 1 6 4 5
7 8 2 9 . 7 1 8 3 .6 3 6 . 9 8 3 0 7 1 0 2 6 4 0 0 5 0 5 2 8
8 7 1 8 . 5 1 7 6 .3 4 5 . 7 9 4 1 0 1 0 2 0 6 3 1 5 1 9 3 4
9 6 8 . 8 1 4 9 .9 3 6 . 1 8 1 0 1 0 4 2 1 4 6 0 4 9 7 1 7

1 0 3 6 . 5 1 4 1 .4 3 0 . 5 7 2 0 2 4 1 9 4 7 0 4 7 3 8 1
1 1 4 6 . 2 1 3 4 .5 2 7 . 0 7 0 0 0 2 2 4 4 4 0 4 8 5 1 0
1 2 9 6 . 9 1 3 2 .3 2 6 . 5 7 1 0 3 5 2 0 4 3 0 4 9 6 1 1
1 3 6 7 7 . 6 1 2 6 .1 2 2 . 9 7 6 1 3 8 1 7 4 7 1 5 5 3 9 6
1 4 4 4 2 . 9 5 4 6 .7 2 1 . 0 3 1 0 2 2 6 2 1 0 1 6 5 2 4
1 5 8 1 7 . 6 1 0 5 .6 1 0 . 0 6 6 0 5 7 2 2 3 2 0 5 7 4 2 7
1 6 6 1 4 . 8 1 2 1 .1 1 9 . 8 4 2 0 1 7 1 4 2 0 0 3 1 7 8 1
1 7 8 0 7 . 1 1 0 3 .0 8 .3 6 5 1 5 1 2 4 3 4 1 5 7 8 8 9
1 8 5 5 . 5 1 0 0 .3 1 0 . 0 5 2 0 3 5 1 5 2 9 0 4 8 0 4 2
1 9 3 3 2 . 7 2 6 3 .2 9 .6 1 8 0 3 5 4 6 0 1 6 2 7 2
2 0 7 8 5 . 6 7 0 .6 1 6 . 4 4 9 0 2 5 2 0 2 2 0 6 3 4 1 2
2 1 8 4 5 . 9 9 6 .8 7 .2 5 4 2 3 3 1 5 3 1 4 5 1 4 2 0
2 2 7 3 5 . 2 6 5 .7 2 1 . 7 4 7 0 3 6 1 3 2 5 0 6 5 3 7 7
2 3 4 2 2 . 4 1 1 9 .3 1 3 . 4 2 3 0 1 5 3 1 4 0 1 7 6 0 9
2 4 7 9 5 . 1 6 6 .0 1 8 . 6 4 5 0 3 0 2 2 2 0 0 6 2 3 4 7
2 5 1 1 5 . 0 4 4 .6 5 3 . 0 3 8 0 0 1 0 1 6 1 2 0 7 7 8 0 0
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Table A8. Top 8 High Crash Locations of Interstate I-630 

# E P D O C R E B T ot a l S 1 S 2 S3 S 4 S 5  F ata l AA D T
1 0 31.4 4 13.5 81. 4 312 0 7 3 8 87 180 0 7 9287
2 6 20.1 2 17.1 58. 5 223 0 2 2 0 55 146 0 9 4152
3 4 19.0 1 75.3 70. 5 202 0 3 1 1 66 122 0 105 527
4 2 17.4 1 43.0 36. 2 166 2 2 2 1 49 92 2 106 201
5 5 14.1 1 24.0 6 .2 141 1 3 1 6 37 84 1 104 147
6 7 9 .7 9 8.9 74. 6 9 9 0 1 1 0 30 58 0 9 1572
7 1 10.8 1 07.4 12. 8 122 0 4 8 27 83 0 104 162
8 3 11.8 9 6.0 4 .0 116 0 4 1 3 32 67 0 110 523
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Figure A1. Safety Performance Function for I-30 
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Figure A2 Safety Performance Function for I-40 
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Figure A3 Safety Performance Function for I-55 
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I-430 Power (I-430)

 
Figure A4 Safety Performance Function for I-430 
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Figure A5 Safety Performance Function for I-440 
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Figure A6 Safety Performance Function for I-530 
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Figure A7 Safety Performance Function for I-540 
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Figure A8 Safety Performance Function for I-630 
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Table A9. Three Year Crash Data for State Highways of Arkansas 
Crash Severity State 

Routes 
Total 

Crashes Fatalities 
S1 S2 

Severity 
Rate 

1 1094 15 13 46 5.6 
4 18 1 1 4 27.8 
5 2037 36 30 157 9.5 
7 4725 46 42 178 4.7 
8 357 11 10 17 7.8 
9 654 15 12 59 11.3 
10 2012 20 16 50 3.5 
11 71 2 2 8 14.1 
12 440 11 11 44 12.5 
13 92 0 0 5 5.4 
14 716 27 18 62 12.4 
15 141 2 2 18 14.2 
16 1294 19 19 102 9.4 
17 78 2 2 12 17.9 
18 1153 9 7 39 4.2 
19 50 2 2 1 6.0 
20 5 0 0 1 20.0 
21 243 12 10 20 13.2 
22 2175 13 13 27 1.8 
23 470 16 14 85 21.5 
24 87 1 1 14 17.2 
25 829 17 17 65 9.9 
26 63 3 3 4 11.1 
27 495 15 14 29 8.9 
28 96 4 4 5 9.4 
29 283 5 4 9 4.9 
31 226 8 8 19 11.9 
32 109 1 1 11 11.0 
33 33 1 1 1 6.1 
34 27 3 3 3 22.2 
35 348 3 3 14 4.9 
36 562 1 1 36 6.6 
37 48 1 1 5 12.5 
38 168 6 6 7 7.7 
41 84 3 3 11 16.7 
42 38 2 2 7 23.7 
43 238 2 2 22 10.1 
44 30 0 0 5 16.7 
45 606 3 3 41 7.3 
46 66 4 3 8 18.2 
48 10 1 1 1 20.0 
50 26 1 1 7 30.8 
5 305 3 3 21 7.9 
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Table A9. continued  
Crash Severity State 

Routes 
Total 

Crashes Fatalities 
S1 S2 

Severity 
Rate 

52 43 0 0 1 2.3 
53 75 2 2 7 12.0 
54 197 1 1 8 4.6 
56 37 0 0 7 18.9 
57 16 0 0 1 6.3 
58 33 0 0 12 36.4 
59 1065 17 16 57 6.9 
60 370 6 6 8 3.8 
66 93 2 2 6 8.6 
69 1067 13 12 19 3.0 
72 449 9 9 13 4.9 
73 44 0 0 1 2.3 
74 157 3 3 23 16.6 
75 26 1 1 1 7.7 
77 325 4 4 15 5.8 
80 89 1 1 3 4.5 
83 59 4 4 0 6.8 
84 85 1 1 9 11.8 
87 97 0 0 7 7.2 
88 643 5 5 15 3.1 
89 823 6 6 16 2.7 
90 169 1 1 4 3.0 
91 77 1 1 4 6.5 
92 77 3 3 10 16.9 
94 457 2 2 23 5.5 
95 99 2 2 10 12.1 
96 78 1 1 6 9.0 
98 25 0 0 8 32.0 

100 465 4 3 5 1.9 
101 33 1 1 9 30.3 
102 923 4 4 18 2.4 
103 234 1 1 19 8.5 
104 23 1 1 2 13.0 
105 96 1 1 1 2.1 
106 56 2 2 1 5.4 
107 1125 5 5 24 2.6 
108 23 0 0 1 4.3 
109 83 6 3 6 14.5 
110 127 1 1 17 14.2 
111 16 0 0 1 6.3 
112 967 0 0 16 1.7 
113 51 3 3 6 17.6 
114 43 2 2 5 16.3 
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Table A9. continued 

Crash Severity State 
Routes 

Total 
Crashes Fatalities 

S1 S2 

Severity 
Rate 

115 141 6 5 15 14.9 
116 11 0 0 0 0.0 
117 16 0 0 0 0.0 
118 63 1 1 0 1.6 
119 36 3 3 0 8.3 
121 31 0 0 1 3.2 
122 23 0 0 0 0.0 
123 95 3 3 13 16.8 
124 189 5 5 30 18.5 
125 12 1 1 1 16.7 
126 45 3 2 6 20.0 
127 33 0 0 9 27.3 
128 206 0 0 13 6.3 
129 22 0 0 4 18.2 
130 103 0 0 1 1.0 
131 23 0 0 4 17.4 
133 358 4 3 16 5.6 
134 7 0 0 2 28.6 
135 199 3 3 9 6.0 
137 39 0 0 2 5.1 
138 30 2 2 2 13.3 
139 46 1 1 6 15.2 
140 163 4 4 7 6.7 
141 216 7 6 8 6.9 
143 30 0 0 11 36.7 
144 28 2 2 1 10.7 
145 10 0 0 1 10.0 
146 15 0 0 3 20.0 
147 42 1 1 8 21.4 
148 7 0 0 1 14.3 
149 41 1 1 7 19.5 
150 26 1 1 0 3.8 
151 53 0 0 4 7.5 
152 10 0 0 1 10.0 
153 9 0 0 0 0.0 
154 35 3 3 5 22.9 
155 13 0 0 0 0.0 
156 14 0 0 0 0.0 
157 63 4 4 15 30.2 
158 63 3 2 3 9.5 
159 38 0 0 2 5.3 
160 65 1 1 5 9.2 
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Table A9. continued 

Crash Severity State 
Routes 

Total 
Crashes Fatalities 

S1 S2 

Severity 
Rate 

161 477 5 5 15 4.2 
162 167 3 3 3 3.6 
163 132 2 2 5 5.3 
164 53 1 1 7 15.1 
166 22 3 2 1 18.2 
169 14 0 0 1 7.1 
170 66 0 0 2 3.0 
171 46 2 2 10 26.1 
172 19 0 0 1 5.3 
174 29 0 0 1 3.4 
175 84 4 3 3 8.3 
176 639 1 1 4 0.8 
177 39 1 1 12 33.3 
178 144 2 2 16 12.5 
180 605 2 2 7 1.5 
181 35 1 1 0 2.9 
182 26 0 0 3 11.5 
183 439 1 1 1 0.5 
185 10 0 0 0 0.0 
186 7 0 0 1 14.3 
187 47 2 2 9 23.4 
189 25 0 0 3 12.0 
190 462 2 2 2 0.9 
191 73 0 0 0 0.0 
192 79 1 1 5 7.6 
193 11 0 0 1 9.1 
195 35 0 0 1 2.9 
196 133 3 3 4 5.3 
197 25 0 0 3 12.0 
198 11 0 0 0 0.0 
201 188 1 1 29 16.0 
202 32 1 1 6 21.9 
203 17 0 0 0 0.0 
206 29 0 0 4 13.8 
212 34 2 2 4 17.6 
214 36 1 1 0 2.8 
215 29 3 3 4 24.1 
217 23 3 2 2 21.7 
219 25 0 0 0 0.0 
220 31 1 1 3 12.9 
221 31 0 0 5 16.1 
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Table A9. continued  
Crash Severity State 

Routes 
Total 

Crashes Fatalities 
S1 S2 

Severity 
Rate 

222 10 0 0 2 20.0 
224 26 0 0 10 38.5 
225 56 0 0 11 19.6 
226 69 0 0 3 4.3 
227 213 1 1 16 8.0 
230 64 2 2 4 9.4 
233 29 0 0 1 3.4 
235 23 1 1 6 30.4 
237 56 2 2 8 17.9 
239 36 0 0 0 0.0 
242 57 2 2 4 10.5 
245 126 4 4 4 6.3 
247 56 1 1 4 8.9 
248 26 1 1 2 11.5 
251 31 2 2 1 9.7 
252 19 0 0 1 5.3 
253 41 0 0 2 4.9 
255 578 4 3 4 1.4 
256 43 0 0 2 4.7 
261 15 0 0 2 13.3 
263 41 2 2 9 26.8 
264 308 1 1 13 4.5 
265 807 7 7 17 3.0 
267 63 5 5 6 17.5 
274 38 1 1 1 5.3 
275 24 1 1 3 16.7 
279 67 1 1 5 9.0 
282 80 0 0 6 7.5 
284 100 2 2 5 7.0 
285 34 0 0 6 17.6 
286 103 1 1 12 12.6 
287 25 1 1 3 16.0 
289 19 0 0 4 21.1 
290 55 4 3 8 21.8 
294 120 0 0 9 7.5 
295 21 0 0 4 19.0 
298 57 3 3 5 14.0 
300 133 3 3 3 4.5 
303 21 0 0 3 14.3 
305 24 0 0 6 25.0 
306 18 1 1 2 16.7 
309 71 2 2 4 8.5 
310 18 4 2 2 33.3 
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Table A9. continued  

Crash Severity State 
Routes 

Total 
Crashes Fatalities 

S1 S2 

Severity 
Rate 

312 25 0 0 1 4.0 
319 51 2 2 7 17.6 
321 240 2 2 10 5.0 
323 30 0 0 4 13.3 
326 150 0 0 2 1.3 
331 159 2 2 2 2.5 
335 36 1 1 1 5.6 
337 40 1 1 7 20.0 
338 444 4 3 10 3.2 
340 110 1 1 2 2.7 
341 26 1 1 10 42.3 
348 32 0 0 1 3.1 
351 139 1 1 2 2.2 
352 23 1 1 3 17.4 
355 143 1 1 6 4.9 
358 31 0 0 1 3.2 
365 1244 9 8 27 2.9 
367 899 11 10 28 4.3 
369 24 1 1 5 25.0 
375 22 0 0 0 0.0 
376 30 2 2 1 10.0 
384 31 0 0 4 12.9 
385 42 1 1 7 19.0 
391 21 0 0 0 0.0 
392 113 0 0 6 5.3 
395 25 0 0 7 28.0 
463 106 2 2 5 6.6 
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Table A10. State Highways, Summary of Crashes by Routes, Divided and Undivided Highways, three year data 
Route Di vided Undivided Route Divided Undivided Route Divided Undivided 

1 25 1 843 50 3 23 111 4 12 
4 1 17 51 50 255 112 100 867 
5 38 7 1650 52 5 38 113 6 45 
7 39 5 4330 53 9 66 114 3 40 
8 34 323 54 11 186 115 9 132 
9 93 561 56 4 33 116 0 11 

10 69 9 2012 57 6 10 117 5 11 
11 5 66 58 1 32 118 8 55 
12 21 419 59 205 860 119 0 36 
13 17 75 60 202 168 121 0 31 
14 73 643 66 8 85 122 1 22 
15 18 123 69 61 1006 123 18 77 
16 49 1245 72 9 440 124 14 175 
17 11 67 73 2 42 125 0 12 
18 88 1153 74 7 150 126 3 42 
19 5 45 75 2 24 127 0 33 
20 0 5 77 24 301 128 27 179 
21 19 224 80 11 78 129 5 17 
22 40 0 1775 83 12 47 130 14 88 
23 95 375 84 16 69 131 3 30 
24 10 77 87 5 92 133 48 310 
25 81 748 88 38 605 134 0 7 
26 10 73 89 112 711 135 14 185 
27 92 403 90 31 138 137 3 34 
28 11 85 91 7 70 138 5 25 
29 14 269 92 3 94 139 1 45 
31 33 193 94 21 436 140 24 139 
32 5 104 95 13 86 141 18 198 
33 5 28 96 14 78 143 2 28 
34 2 25 98 2 23 144 4 24 
35 21 321 100 350 115 145 1 9 
36 34 528 101 1 32 146 0 15 
37 0 48 102 19 904 147 8 34 
38 18 150 103 61 173 148 1 6 
41 2 82 104 0 23 149 2 39 
42 6 32 105 18 78 150 3 23 
43 4 234 106 3 103 151 8 45 
44 9 21 107 261 864 152 1 9 
45 34 572 108 1 22 153 0 9 
46 2 64 109 11 71 154 3 32 
48 1 9 110 25 102 155 0 12 
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Table A10.continued. 
Route Divided Un divided Route Divided Un divided Route Divided Undivided 
156 1 13 212 3 31 289 1 18 
157 4 59 214 3 33 290 6 49 
158 9 54 215 1 28 294 8 112 
159 7 31 217 5 19 295 0 21 
160 2 63 219 7 18 298 9 48 
161 65 411 220 4 28 300 60 73 
162 17 150 221 4 27 303 0 21 
163 5 127 222 2 8 305 0 24 
164 5 48 224 0 26 306 2 16 
166 0 22 225 5 51 309 5 66 
169 0 14 226 9 60 310 0 18 
170 11 55 227 18 195 312 2 23 
171 7 39 230 5 59 319 3 48 
172 1 18 233 1 28 321 37 203 
174 1 28 235 1 22 323 4 26 
175 29 55 237 4 52 326 3 147 
176 86 553 239 1 35 331 6 153 
177 3 36 242 16 41 335 3 33 
178 8 13 2 245 59 67 337 3 37 
180 21 584 247 9 47 338 143 321 
181 4 131 248 3 23 340 55 55 
182 3 23 251 2 29 341 1 25 
183 16 7 272 252 3 16 348 6 26 
185 1 9 253 5 36 351 3 136 
186 2 5 255 87 491 352 7 16 
187 1 46 256 3 40 355 6 137 
189 3 23 261 0 15 358 3 28 
190 28 434 263 5 36 365 226 1018 
191 22 51 264 7 30 1 367 252 648 
192 2 77 265 14 793 369 6 18 
193 4 7 267 0 63 375 1 21 
195 0 35 274 5 33 376 2 28 
196 6 27 275 2 22 384 2 29 
197 1 24 279 17 50 385 8 34 
198 1 10 282 9 71 391 1 20 
201 17 171 284 18 82 392 5 108 
202 0 32 285 5 29 395 0 25 
203 1 17 286 8 95 463 25 81 
206 0 29 287 1 24 - - - 

 




